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Fleet of Launches and Chinese-Built Tugboats Employed in Towing Lighters at Manila. 





Unloading Supplies on the Beach, Manila Bay. Quartermaster’s Hay and Grain Stores on the Pasig River Front, 
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Native Cascoes and Lorchas Lightering Supplies at the Quartermaster’s Depot, Pasig River, Manila, 






ARMY TRANSPORT SERVICE IN THE PHILIPPINES.—([See page 262. | 
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THE LOCOMOTIVE OF THE FUTURE—A SUGGESTION 

rhe really remarkable rate of increase in the size 
ind power of the modern locomotive, especially in the 
past four years, brings the locomotive-builder face to 
face with the question of making some very radical 
changes, if he is to satisfy the inevitable demand of 
the twentieth century for locomotives of greatly in 
creased power and endurance. We recently illustrated 
it locomotive built for the New York Central Rail 
road, which showed a boiler capacity not far from 
louble that of the celebrated No, 999 of the same 
road. The great dimensions of the boiler were rendered 
possible by the adoption of the Atilantic-type method 

disposing the driving wheels, whereby the firebox 
may be extended to the full width of the loading gage 
(he diameter of the barrel, however, in locomotives 
of this type cannot be increased in proportion, the 
necessarily large driving wheels in express locomo 
tives placing the barre: of the boiler so high that a 
restriction is put on its size beyond which it can 
not go 

At the present juncture, then, we may reasonably ask 
whether, in view of the restrictions upon boiler space 
offered by the present method of carrying the engines 
and the boile®.upon one frame, it would not be advis 
able to remove the engines and driving-wheels to the 
tender, replacing the present locomotive frame by a 
low frame or platform, designed simply for carrying a 
boiler of the full diameter allowable by the present 
loading gage. We have given the subject considerable 
tudy,.and are satisfied that, as far as the tender is 
concerned, there are no structural difficulties to pre 
vent the engines from being carried upon the same 
frame as the coal and wate 

it is & common occurrence in the history of en 
gineering for a device to anticipate the true era of 
its usefulness; witness Brunel's “Great Eastern,” which 
was forty years ahead of its time, and is only now 
being equaled in siz The suggestion of engining 
the tender is not new; for between 1855 and 1860 Stur 
rock introduced, upon the Great Northern Railway, 
England, some locomotives which, in addition to the 
engines on the locomotive proper, had a set of engines 
carried beneath the tender So great was the increase 
in hauling power that the device defeated its own ends, 
the sidings of the railroads at that day being all too 
short to accommodate the long trains of cars that 
these steam-tender locomotives could haul [wo other 
difficulties encountered by Sturrock were the fact that 
the dust and grit raised by the locomotive caused a 
rapid deterioration of the wearing parts of the tender 
engines, and that |i was impossible in those days to 
provide a satisfactory flexible joint in the steam pipe 
between boiler and tender The difficulties above 
mentioned would not be encountered in a present-day 
application of ‘the system, the platform and siding 
space being ample, while the dust and grit difficulty 
could be overcome by running the locomotive tender 
first Moreover, a three-joint balland-socket connec 
tion in the steam pipe might be used between engines 
and boiler; or, if this were found to be impracticable, 
it might be replaced by a large-ciemeter coil of pipe, 
We are 
free to admit that this connection would probably be 
the moat difficuit problem in the design; but there 
is no reason to suppose that it would be beyond the 
possibilities of modern workmanship and materials 
By this separation of engines and boiler, it would 
be quite practicable to produce an express locomotive 
of from two and one-half to three times the power 
of the most powerful express locomotive existing to 
day. Im the first place, the boiler platform could be 
carried on two low, six wheeled trucks, and by utilizing 
ite full ten feet of width to carry a watertube boiler 
of the Yarrow or some other first-class torpedo boat 
type, and inatalling the necessary fans for forced 
draft, (the latter, by the way, a device tried as long 
ago an 1820 by Seguin on one of Stephenson's engines), 
it would be possible to provide three times as much 


made of steel of a high degree of elasticity 
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heating surface as is found in the boilers of our largest 
express locomotives 

As to the utilization of this great steam capacity, 
the tender might contain two independent sets of en 
gines, arranged on the Atlantic type system, with the 
cyiinders carried over four-wheeled trucks at either 
end, and two independent sets of four-coupled driving 
wheels between them Such an arrangement, using 
blind drivers of 6 feet 6 inches diameter, with only 
an inch of clearance between them, could be accom 
modated on a rigid wheel-base not to oxceed 31 feet 
rhe decreasing weight on the drivers when the engine 
is running, due to the consumption of fuel and water 
could be compensated by utilizing an adjustable ful 
crum to transfer an increasing amount of weight from 
trucks to drivers. The coal space on the tender could 
be built with its sides and ends sloping to the center, 
after the fashion of a hopper-car, and a small bucket 
or screw conveyor could be arranged to bring a con 
stant feed of coal from the bottom of the coal space 
up to the footplate of the boiler 

A water-tube boiler, built up to the full limits of the 
platform on which it was carried, would provide an 
ample supply of steam af 225 pounds pressure for 
two sets of the largest-sized engines that the adhesive 
weight of the tender would allow 

If the steam tender were provided with four 22 x 28 
inch cylinders, and the maximum load on each set of 
coupled drivers were 110,000 pounds, the total draw 
bar pull would be about 60,000 pounds, or sufficient to 
haul a train of fifteen Pullman cars over a road of 
normal gradients and curvature at an average speed of 
60 to 65 miles an hour 4 common cab would do duty 
for the engineer and the two firemen, the arrange 
ment being similar to that adopted on the well-known 
Fairlie type of locomotive 

As to the method of using the steam, it might be 
found preferable to expand it in three or four stages; 
but if the simple, high-pressure system were used, there 
would be the advantage that, the boiler being supplied 
with independent forced draft, the exhaust nozz'es 
could be greatly enlarged and the back pressure re 
duced 

It will be seen, at once, that should the development 
of the locomotive follow along the lines indicated 
above, there would be a considerable increase in the 
total load on a given wheel-base, with the result that 
even our first-class roads would have to consider 
once more the question of replacing, or considerably 
strengthening, their bridges and track structures 
This, however, will have to be done, in any case, before 
the locomotive of the present type has reached its limit 
of powcr and weight 

--e-o 

BEHR ON HIS HIGH-SPEED MONORAIL SYSTEM. 

At a meeting of the Society of Arts, held last month, 
F. H. Behr read a paper upon his proposed high-speed 
electrical monorail between Manchester and Liverpool, 
which gives a better insight into the theories and 
aims of this indefatigable engineer than was obtained 
from any previous published account of the system 
Mr. Behr states that he himself lays no claim to the 
propounding of the original idea, the credit due him 
being based upon his having developed the general 
ideas and principles of others in the designing of the 
practical details, and in having constructed monorails 
which have been worked successfully in carrying 
passengers and goods on a commercial scale for a 
number of years. He admits that the form of monorail 
which he has adopted was invented by Charles Lar 
tigue, a French engineer, who constructed some primi- 
tive and simple lines in Algeria and Tiflis 

The first practical line built on the Behr system 
was a short length of passenger and freight railway 
in the north of Ireland It was opened in 1888, and 
has been operated ever since without any difficulty or 
accidents. Another line was built on this system in 
1893 in France as a branch line of the Paris, Lyons 
and Mediterranean Railway Originally the inventor 
was impressed only with the advantages to be derived 
from applying the principle of the monorail to light 
railways in countries where the population was sparse 
such railways to act as feeders to the main lines; but 
as electric traction became more perfected, Mr. Behr 
was impressed with the fact that an even more im 
portant application of the principle was to be found 
in the construction of high-speed railways 

The first experimental line designed to show the 
practicability of high-speed moncrail travel by cars 
of standard size was built in the neighborhood of 
Brussels, as an annex to the exhibition of 1897, It 
was constructed under the auspices, and with the finan 
cial aseistance, of the Belgian government; and al- 
thouch the electrical horse power furnished from the 
exhibition was only a quarter of the amount promised, 
and although over 75 per cent of the line consisted of 
curvature, a maximum speed of 70 miles an hour was 
obtained on the curves, on an elliptical track whose 
total length was about 3 miles, This structure con 
sisted of a single rail, elevated 3 feet from the ground, 
and supported on A-shaped steel trestles, On each side 
of the structure were fixed two guide rails, 18 inches 
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apart, whose duty it was to engage the thirty-two hori 
zontal guide wheels which were provided on the car 
and thereby prevent oscillation, and counteract the 
effect of the centrifugal force when rounding curves 
The car was 60 feet long, 10 feet 10 inches wide, and 
weighed 70 tons It was driven by 200 horse power 
electrical motors During three months of the exhibi 
tion passengers were carried with safety at a speed 


of 70 miles an hour around curves of 540 yards radius 


In the opinion of the Belgian government, the results 
obtained, considering the unsatisfactory conditions 
were promising, and Mr. Behr was authorized to recon 
struct the generating plant and make certain changes 
in the’ way of lightening the extremely heavy car 
With a car weighing 59 instead of 70 tons, a speed was 
recorded of 83 miles an hour on curves of 540 yards 
radius, and it is considered probable that higher speeds 
than this were obtained for short distances The 
report of these experiments stated that there was a 
marked absence of vibration, and it was thought 
that the results of the trial were such that, with a 
properly constructed generating plant, speeds of as 
high as 120 and 130 miles an hour could be obtained 
with absolute safety and at moderate expense 

The proposed line, for which Parliamentary san 
tion is being sought, will run from the city of Man 
chester to the heart of Liverpool. The trains will con 
sist of single cars, with accommodation for from 60 to 
90 passengers. The power station is to be located at 
Warrington, which is exactly half way, or 17% miles 
According to Mr. Behr’s calcula 


tions, he will require about 7,500 horse power to main 


from each terminus 


tain this service at a maximum speed of 110 miles an 
hour, which speed is to be attained within 1% miles 
from the start With a car accommodating 90 pass 
engers the capacity of the line ic estimated at 18,000 
per day, although this could be doubled by providing a 
five-minute train service 

It is self-evident that the most crucial problem to 
be solved in a line of this kind is that of proper braking 
power. Mr. Behr relies upon experiments made with 
the Westinghouse brake, which prove that it is possi 
ble to apply a retarding force of 3 miles per second 
That is to say, a train running at 60 miles an hour 
can be brought to a stop in 20 seconds, or in a distance 
of 360 yards Behr believes that with the Westing 
house brake alone it will be possible to bring a train 
that is traveling at 110 miles an hour to a stop in 37 
seconds, or in a distance of 995 yards. He proposes also 
to equip this railway with an electric brake as an aux 
iliary to the Westinghouse brake. After the current 
from the generating station is cut off, the current 
generated the rotation of the motors is to be pa | 
through a set of electro-magnets, thereby creating a 
strong magnetic field There will be four magnets, 
each about 18 inches long, which will act on corre 
sponding lengths of guide rail, the pull being equal 
to 200 pounds per square inch. The inventor considers 
that he can obtain this result with magnets each 
weighing less than 1,000 pounds. The combined effect 
of the Westinghouse and electric brakes is supposed to 


be sufficient to stop a train running at 110 miles ar 
hour in 500 yards. The combination is only to be 
utilized in cases of emergency. The stopping of the 
trains is to be further assisted by a grade of 24 feet 
in 1,500 yards entering Liverpool, and a rise of 46 feet 
in 1,200 yards entering Manchester. 
a ee “+ 
SUBMARINES FOR THE BRITISH NAVY. 

After prolonged experiments and consideration, the 
British Naval Department have decided to construct 
five submarine vessels for the English navy. They 
are of the Holland type with some improvements car- 
ried cut by their own experts, the exact nature of 
which, however, is not divulged. When presenting the 
Naval Estimates before Parliament the First Lord of 
the Admiralty remarked in connection with this latest 
“What the future value of 
these boats may be in naval warfare can only be a 


acquisition to the fleet 


matter of pure conjecture, but the experiments with 
these boats will assist the Admiralty in assessing their 
true value. The question of their employment must 
be studied and all developments in their mechanism 
carefully watched by this country.” From these re 
marks it is apparent that the English Admiralty, in 
view of the success that has attended the trials of 
this type, both in this country and in France, have 
at last realized that they are destined to play an 
important part in naval warfare of the future. The 
French are zealously following up the invention, and 
their latest experiments have resulted in a new ure 
being discovered for the submarine. The storing of 
torpedoes upon a battleship is always attended with 
considerable danger, and the French naval authoritie 
have been endeavoring to rolve the problem by carry 
ing the torpedoes in the submarines, and then taking 
the latter in tow by a battleship. The trials were unde 
taken wit’ the “Guatave Zede,” and it was proved that 
the submarine could be towed in this manner under 
water and submerged for reveral hours at a stretch 
Mesars. Vickers, Sons & Maxim have the British 
vessela under construction at their shipyards at 
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Barrow-in-Furness They will each measure 63 feet 
4 inches in length, with a beam of 11 feet 9 inches 
and a displacement, when submerged, of 120 tons. The 
main engine will be of the gasoline type for surface 
propulsion and will be of 160 horse power, The fuel 
admit of a run of 400 knots without 
The maximum surface speed will be 9 


capacity will 
replenishing. 
knots per hour The main motor is of the electric 
waterproof type, capable of propelling the craft when 
submerged at 7 knots per hour with a storage battery 
capacity for four hours at this speed. 

The 
plating and frames are of steel of sufficient strength 
maximum depth 


For the purpose of stiffening the hull, and 


The vessels will be very substantially constructed 
to withstand water 
of 100 feet 
to insure safety in the event of 


pressure at a 


collision, bulkheads 
are provided, The superstructure is built to admit of 
an above-water deck 31 feet in length when the vessel 
is light for surface running. The conning tower will 
with an outside diameter of 32 
thickness of 4 inches, ade- 
quately provided with observation ports. The interior 
lighted with electricity. 


be of armored sieel 
inches, and a minimum 
of the vessels will be Com- 
pressed air will be stored aboard, and ventilators pro- 
vided for the circulation of the outside air throughout 
the vessel. 

The armament will comprise one torpedo tube in the 
extreme forward end of the vessel, opening outboard 
2 feet light The vessels will 
be equipped with five measuring 11 
feet 8 inches in length. The torpedoes are to be dis- 
charged while the vessel is in the following positions: 
At rest or during a run on surface; before or after sub- 
when run- 


below the water-line. 


torpedoes each, 


while awash, either at rest or 
while running full speed when 


mergence; 
ning full speed; and 
submerged. 

When it is boat will be 
brought to an awash condition, with only the conning 
visible above the water, and will then 
angle until the desired depth is at- 

point the will be brought 
position, either automatically or by 
manual power. It is anticipated that the first of these 
craft will be launched early in May. 


desired to descend, the 


tower ports 
dive at a gentle 
which 
horizontal 


tained, at vessel 


to a 
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The 
Academy 
April 16, 17 and 18 
this distinguished 


meeting of the National 
Washington city, on 


regular annual 
was held, as usual, in 

After an absence of three years 
body again convened in the Na 
tional Museum, to the new lecture hall of which it 
was welcomed by Secretary Langley, thus happily dedi- 
cating to the recently 
structed hall. 

The sudden death of Henry A. Rowland occurred 
early in the morning of the first meeting of the 
Academy, and it was with much feeling that Secre 
tary Remsen announced the passing away of him 
who for a quarter of a century had been his colleague 
in the faculty of the Johns Hopkins University. For 
Rowland had been a member of the 
Academy, and his death was a cruel shock to many of 
his friends, who so well know the great value of his 


cause of science the recon 


twenty years 


eminent contributions in physics. 

During this which is the one at which 
the Academy transacts its business, the chair was held 
Hall, the acting president. At the first 
meeting the committee on the Draper medal recom 
mended that this distinction be conferred upon Sir 
William Huggins, et London, England, for his re 
searches in This report received the 
Those who have previously 
received this honor are Samuel P. Langley, in 1885; 
Edward C. Pickering, in 1887; Henry A. Rowland, in 
1889; H. C. Vogel, in 1892, and James E 
1899. It was also at this meeting that the following 
Bornet, M 


Paris, France Sir 


session, 


by Asaph 


astro-physics. 
approval of the Academy. 


Keeler, in 
foreign associates were elected: A. Cornu 
J. Jannssen, and M 
Archibald Geikie, of London, England; and H. Kron 
iker, of Bonn, and Frederich Kohlrausch, of Berlin, 
Germany, all of whom have naturally attained unusual 
prominence in their several branches of science. 


Loewy, of 


The meeting on Tuesday was largely devoted to the 
election of officers; and to the presidency of the 
made vacant by the resignation of Wolcott 
Alexander Agassiz, of the Museum 
Zoology, in Cambridge, 
chosen, He had for many years been foreign secre 
tary Ira resulting va- 
Also the following additional members of the 
Council chosen John 8S. Billings, director of 
the New York Public Library; Henry P. Bowditch, of 
the Harvard Medical School; George J. Brush, former 
director of the Sheffield Scientific School; Arnold 
United States Survey: 
secretary of the Smithsonian In 


Academy 
Gibbs, a year ago, 
of Comparative Mass., was 
Remsen was elected to the 
eancy. 


were 


Hague, of the Geological 


Samuel P. Langley 
formerly of the 
Samuel P. Langley 
were delegated to repre 
Rowland 


stitution and Simon Newcomb, 


United States Naval Obeervatory 
and Thomas C, Mendenhall 


Bent the 


Academy at the funeral of Henry A 
rhe final business session of the Academy 


was de 
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voted to the election of new members, and those who 
were so fortunate on this occasion as to receive the 


approval of the members were George Ferdinand 
Becker, who, since 1879, has been connected with the 
United States Geological Survey; James McKeen Cat 
tell, who fills the chair of Psychology in Columbia 
University, and is the editor of Science; Bliakim 
Hastings Moore, Head Professor of Mathematics in 
the University of Chicago since 1896; Edward Leam- 
ington Nichols, who, since 1887, has Held the chair 
of Physics in Cornell University; and Theophile 
Mitchell Pruden, Professor of Pathology in Columbia 
University and director of its histological laboratory. 

During the afternoons sessions were held at which 
papers were read, They were, for the most part, 
highly technical, and only very brief descriptions of 
them can be given. The first was on “The Climatology 
of the Isthmus of Panama,” by Henry L. Abbot. He 
compared the temperature and rainfall in a number 
of places in the tropics, and showed that the annual 
temperature in Panama was 79.1 deg. F. The aver- 
age of the hottest month was 80.4 deg., and that of 
the coldest moath 78 deg. F., thus showing that the 
temperature is equable, the difference being only 2.4 
deg. He contended that under proper conditions it 
was quite possible to endure the climate on the 
isthmus, but after two or three years it was desirable 
to remove to a colder climate. Robert S. Woodward, 
of Columbia College, presented a technical paper on 
the “Effects of Secular Cooling and Meteoric Dust on 
the Length of the Terrestrial Day,” showing by means 
of mathematical formulas, derived from recorded re- 
sults, that in the course of several million years the 
length of the terrestrial day would be slightly re- 
duced. “The Use of Formule in Demonstrating the 
Relations of the Life History of an Individual to the 
Evolution of Its Group,” by Alpheus Hyatt, consisted 
of an exhibition of a series of charts showing how, 
by the use of formulas, the life history of very many 
of the mollusks could be determined at a glance. In- 
cidentally, by the application of these formulas, he 
showed that individuals in different geological forma- 
tions exhibited a development which naturally was 
an evidence in favor of evolution. 

Edmund B. Wilson briefly offered an explanation 
of Artificial Parthenogenesis and its Relation to Nor- 
mal Fertilization. His experiments had revealed some 
exceedingly interesting facts with relation to normal 
fertilization, and he presented tentatively a theory 
which explained how fertilization could be accom 
plished in certain magnesium solutions. Under the 
title of Simultaneous Volumetric and Electric Gradu 
ation of the Condensation Tube, Carl Barus showed 
how the computation necessary to express the co-or- 
dinates of cloudy condensation in terms of the number 
of nuclei in action were explained. Two methods 
were investigated by Prof. Barus. The work was 
mathematical in character, and does not admit of full 
presentation without diagrams and formulas. Jchn 
S. Billings presented a Table of Results of an Experi- 
mental Enquiry regarding the Nutritive Action of 
Alcohol, prepared by Prof. Wilbur O. Atwater, of Mid- 
dletown, Conn. The title clearly indicates the nature 
of the paper, and it is not possible at this place to 
give the various results. Theodore Gill discussed the 
significance of the Dissimilar Limbs of the Ornithopo- 
dous Dinosaurs, which was of a highly technical char- 
acter, and described his studies made on the skele- 
tons of these early reptiles, which once populated the 
world. The Place of Mind in Nature and the Founda- 
tion of Mind, by John W. Powell, were philosophical 
presentations of the subject which they described, and 
form chapters in the scheme of philosophy to which 
this eminent anthropologist has devoted to recent 
years. Under the title of Conditions Affecting the 
Fertility of Sheer and the Sex of Their Offspring, 
Alexander Graham Bell described the peculiar experi 
ences that he had observed in his flock of sheep in 
Nova Scotia. He found that the food given to the ani 
mals seemed to have a direct relation to the sex of 
their young. His paper was illustrated by curves on 
which he showed the proportion of males and females 
that had been born, and the different periods of their 
growth. The closing paper presented to the Academy 
was one by Samuel P. Langley, in which he showed 
by means of a long chart the infra-red portion of 
the spectrum which he had mapped out by means of 
the bolometer. It was simply a statement of results 
without any descriptions or explanations of what 
would ultimately be the result of his research. In con 
nection with this he also presented to the Academy 
the first volume of the Annals of the Smithsonian 
Astro-Physical Observatory 

In closing, Acting President Hall formally announced 
the death of Henry A. Rowland and named Ira Rem 
sen to prepare the biographical memoir. The prepara 
tion of a memoir on John G. Barnard was assigned to 
Henry L. Abbott. Arnold Hague, of Washington city, 
was chosen home secretary to fill the vacancy caused 
by the election of Ira Remsen to the place of foreign 
secretary. The Academy then adjourned to meet tn 
Philadelphia on November 12, 1901. 
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THE ORDNANCE BOARD'S TEST OF THORITE 

As a result of ‘the tests made by the Ordnance 
Board with thorite the class of ammonium-nitrate sheli 
fillers have been rejected for the use of the army 
artillery. In all, eighteen reports on thorite have now 
been made, The board finds that in eight testa made 
with 12, 7, and S-inch shells thorite failed to explode 
uniformly; for after fragmentation much of the ex 
plosive was recovered, 

A good filler should be completely burnt and break 
the shell into pieces neither too large nor too small 
The fragmentation secured in the testa was in the main 
poor. A 12-inch armer-piercing shell charged with 30 
pounds of compressed thorite, the pressure varying 
from 7,000 pounds at the point to 4,900 at the middle 
and 5,400 at the base, was buried in nine feet of sand. 
So bad was the fragmentation that only thirty-seven 
pieces were recovered, the smallest of which weighed 
one-half a pound and the largest 271 pounds. Over 
30 pounds of explosive were undischarged. The most 
satisfactory of these fragmentation tests was made 
under the following conditions which could not be 
actually realized. The fuse was embedded 1% inches 
in 36 pounds of thorite rammed in a 954-pound cast- 
steei armor-piercing shell. About 2,600 pieces were 
recovered, the largest of which weighed 31 pounds, 

The explosive is not only unsatisfactory in its frag- 
mentation, but also tends to pack in the point of the 
shell, without being ignited by the fuse. An unfused 
12-inch armor-piercing shell, charged with thorite, 
was fired through 5% inches of tempered steel, with 
results not very encouraging. The explosive was 
driven forward, and so solidly compressed as to leave 
in the rear a clear space of over a foot, with some four 
inches of loose thorite. As a whole, the best results 
were secured with those shells which before fragmen- 
tation had passed through steel plates. 

The experience of the board with mixtures of thorite 
and black powder is no more flattering than are the 
tests made with thorite alone. The entire ammonium. 
nitrate class of shell-fillers, it is considered, is not 
to be compared in efficiency with the explosives at 
present in use. 

(0 
DEATH OF PROF. HENRY A. ROWLAND. 

Prof. Henry A. Rowland died at Baltimore April 16, 
and by his death America has lost one of her most 
illustrious physieists. He was born at Honesdale, Pa 
1848, and graduated as a civil engineer at the Rens 
selaer Polytechnic Institute, at Troy, in 1870, His 
earliest work was on a railroad survey. He then 
taught for a time in Worcester University, where he 
became instructor in physics, and finally assistant 
professor. He spent a year in Burope about this time, 
studying under Helmholtz and examining physical 
laboratories. His reputation grew rapidly, and in 
1876 he was tendered the chair of physics in the newly 
founded Johns Hopkins University at Baltimore, which 
he held at the time of his death. He was well known 
as an inventor, and his numerous devices include 
the multiplex telegraph instrument and a machine 
for making diffraction gratings. His investigations 
resulted in a large number of electric and optical dis- 
coveries and improvements, and some of the photo- 
graphs which he succeeded in making of the solar 
spectrum were the finest ever secured. As a consult- 
ing engineer he was retained to direct many great 
works, such as the electrical plants at Niagara Falls. 
His work as a member of the Electrical Congress of 
Paris in 1881 brought him a decoration. He received 
the Rumford medal in 1884 for his researches on light 
and heat. He was the author of many papers, and 
was a member of many learned societies. 


- -+-eore - 
DEATH OF RICHARD P. ROTHWELL. 

Richard P. Rothwell, a mining engineer, and the 
editor of our esteemed contemporary, The Engineering 
and Mining Journal, died in New York Aprii 17. He 
was born in Canada in 1837. He was graduated from 
the Rensselaer Polytechnic Institute, at Troy, N. Y. 
in 1858, where he took a course in civil engineering. 
He afterward took a three years’ course in the School 
of Mines, at Paris, and then entered a mining academ» 
at Freiberg, Saxony. His active career commenced ina 
cable and wire rope manufactory in London. In 1864 
he returned to America, where he followed the profes 
sion of mining in the Pennsylvania coal flelds. At 
about this time he also invented some wire-rope-mak 
ing machinery which is in use at the present time. He 
came to New York in 1873, and soon after became edi 
tor of The Engineering and Mining Journal, which 
position he held until his death. He was also editor 
of The Mineral Industry, a most important technical 
and statistical volume published annually He had 
charge of the statistics of the gold and allver of the 
United States Census of 1890. He founded the Ame 
ican Inatitute of Mining Engineers, at Wilkesbarre, tn 
1871, and in 1882 became its president He Was a 
member of selentifie societies, both at home and 
abroad, 
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A NEW WEATHER CANNON. 


Ever sini weather shooting as it is called in 


Germany and Switzerland, met with such pronounced 


success in Styria, upper Italy, Hungary, and France 
meteorologists have been engaged in a very wordy 
battle as to the merits of the scheme That some 


thing has been accomplished cannot be denied In 


deed, so successful have been the efforts in preventing 


hailstorms in upper Italy that since the experiments 
of 1898 some twenty thousand stations have been 
established At the Agricultural Congress held in 


Padua last November by far the greater number of the 


members were in favor of the building of “weather 


shooting” stations The congress was very decidedly 


impressed by an account of one of last summer's hail 


storms in the vicinity of Vicenza. So violent was this 


particular storm, the story runs, that for miles the land 


was completely devastated But in this ravaged sec 


tion, one spot was spared, because there it is asserted 


a number of stations had been located which had 


warded off the danger 


The shooting apparatus hitherto used has been very 


primitive in conetruction For a cannon, a mortar 


with a funnel-like barrel was often used In some 
places the funnel is fixed vertically in masonry. This 
method of mounting the cannon is not only crude, but 
also dangerous, for often enough serious accidents 
have occurred In order to avoid these dangers 1s 


well as to improve the apparatus in general a Hun 
garian editor named Kanitz has devised a simple form 


of cannon which is essentially a breech loading mortar 





THE KANITZ WEATHER GUN 


some thirty feet in length The mortar is journaled 


in a rotatable carriage, so that it can be raised and 
The charge is 
After the dis 


lasting for 


lowered and swung from side to side 
cartridge of blasting powder 
shrill 
about fourteen or 


a metallic 


charge a loud, whistling is heard 


fifteen seconds. French and Italian 
that by means of the gun clouds 


that 


wine-growers insist 


are torn asunder, so rain instead of 
hail falls 

The grape growers of five departments of 
the French Alps formed an 


for buying cannon 


alliance 
next 


have 
and powder for 
The Italian government has such 
that it 


powder at the 


summer. 
faith in weather-shooting 
wine-growers with 

three cents a pound. 


supplies 
rate of 
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HOW TO MAKE A GRAMOPHONE. 
BY WILL. B. eTOUT 

A gramophone which will very 
good results with the ordinary gramophone 
records may be made, with very little work, 
by any who can use a jacxknife. It 
costs nothing, except for the record, and 
will certainly repay any boy or man who 
will epend a few hours making it. 

Aa shown in the drawings, it consists 
principally of two parts; one for rotating 
the disk cr record, and the reproducing part. 
The disk or record is supported on the cir- 
cular piece, R, cut from half or three- 
eighths-inch pine, and mounted on the shaft, 
#, which, in turn, revolves in the wooden 
frame, F, which is of half-inch pine, an inch 
and a half wide. On the shaft,'s, are also 


produce 


one 
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and W, the former two inches 
latter three and a half, both 
grooved to receive a round belt. These, too, may be 
cut from half-inch pine. The smaller wheel, w, is 
mounted just below the upper crosspiece of the frame, 
the larger one, W, just above the lower crosspiece, as 


two pulley wheels, w 


in diameter, and the 


shown 
The governor, which is mounted next to the record 
axle, but far enough 
away in the frame to 
clear the wheel, W, 
consists of a shaft, s', 
with the three-quarter 
inch pulley, W', cut on 
it, on which is mounted 
a wheel, G, rimmed 
with a strip of lead 
from an old pipe. 
This wheel fits loosely 
on the axle, s', so that 
freely up 
The lead 
rim should be at least an 
eighth of an inch thick 


lead 
Detalis of 
Mechanism. 


it can slide 


and down on it 


and half an inch wide, 
or the width of the 
wheel a Running 
through two awl holes 
a quarter of an inch 
from the axle, s', in the 


wheel, G, is a string or 





small wire, as shown, 
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used one machine for a while which had a tight paper 
diaphragm; but the isinglass is 
shown in section in Fig. 2 


better The box is 
The lever (Fig. 3) is cut out 
of hard wood in the shape shown; the distance from the 
wire axle, wi, to the center of the part, p, being the ra 
dius of the box outside, The other end of the lever is a 
trifle shorter than the inner end, and holds at its end 
This needle is held 


the needle, n, in a small awl hole 









which runs at the top 














through an awl hole 





driven crosswise 
through the axle, s On 
this string, 
fastened 


which is 

from slipping through the aw! holes in the 
wheel, G, by split fish-line 
is revolved, the balls, b, fly 


knots, are shot or 
When the shaft, s', 


out, and, when sufficient speed has been reached, lift 


two 
sinkers. 
the weighted wheel, G, till it presses on the wire stop, 
n. This stop is a loop of wire, fastened to the side of 
the frame so as to be adjustable up and down to regu 
At the opposite end of the frame to the 
record axle, s, is mounted a second two-inch 
extension of the upper 


late the speed 
disk, or 
pulley wheel, w', between an 
crosspiece and a small wooden bracket, br. It is con 
nected with the pulley, w, by a belt, and is turned by 


means of a crank, C. The pulley, W, is also connected 


W', by a waxed string pulley 


belt, St. By this means, when the crank, C, is turned, 


with the governor pulley, 


the wheel, w, is turned through the medium of the belt 
Thus the pulley, W, 
is turned, and, in turn, the pulley, W', and axle and gov- 


connecting the pulleys, w and u 


ernor, as shown, the governor regulating the speed. The 
upper part, or surface, of the wheel, G, should have 
glued upon it a piece of flannel, to prevent undue noise 
when the wire, n, rubs upon it, and to increase the fric- 
tion. The disk, B, should run as true as possible, and the 
axle should project up through it a quarter of an inch, 
and be as large around as the size of the central hole 
in the record. A record is seven inches in diameter. 
The sound-reproducing part consists principally of the 
“sounding box” and the horn. The box 
may be an old wooden pill box, or may be cut from inch 
It should be circular, about an inch and a half in 
inside measurement, and an inch deep. If 
eut of inch pine the central will be cut clear 
through the piece and a quarter-inch backing, or bot- 
three-quarter-inch hole 


and its lever, 


pine 
diameter, 
hole 


tom of the box glued on. A 
is drilled in one side of the box to receive the horn. 
To the front of the box is glued a thin diaphragm of 
isinglass, outside of which is glued a paper ring, or 


washer, as large as the rim of the box. The writer 


A HOME-MADE 





GRAMOPHONE 


in place by a small 


from the wood may be 


screw, Sc, so that its projection 


adjusted till the clearest effect 


The lever is mounted in a crotch, Cr, cut 
The 


crotch part is glued on to the side of the box at an 


is produced 
also from hard wood, the axle, wi, being a wire. 
angle of about 120 deg., with the hole already cut to 
receive the horn, the part, p, of the lever being fast 
ened to the center of the mica or isinglass diaphragm 
The horn, which may be 


into 


with glue or sealing wax 
made of stiff bristol board or tin, is now thrust 
better, fastened to 
hole If of 

litting the 


the hole in the side of the box or, 
the outside, so as not to obstruct the 


may be glued in place by 


the flaps thus made. If of tin it 


pasteboard it 
end and gluing on 
may be soldered to a tin ring or band surrounding the 
box, or the flaps may be fastened on with brads. 

The disk-turning mechanism is now fastened corner 
holder, H, 
This should 


wise on a wooden baseboard and a wire 


fastened with a screw to one corner 
reach up a little higher than the level of the record, 
but this may be adjusted by bending the wire. Also 
the distance from the guard may be 
adjusted in the same way till the right weight’ rests 
on the needle. A short “hook,” as at 7, may project in 
through a hole in the horn or funnel to keep it from 
When all is ready put on your record, with the 


needle to the 


turning. 
needle resting in its groove at 
crank. You will find by 
different adjustable parts to get the 


the outside edge, and 


turn the experiment how 
best to adjust the 
best results, but you will be surprised at the results 
you obtain with the machine. While 
not up to a machine-made product, yet it is not far 
behind, and for the satisfaction to the maker for the 


“can’t be beat.” 


crudest made 


time spent in its manufacture, it 
->-+ eto 
PARSONS 1,000-K W. TURBINE AND ALTERNATOR. 
We illustrate a 1,000-kilowatt turbine and alternator, 


one of two built by C. A. Parsons & Co., of Newcastle, 











PARSONS 1,000-K, W. STEAM TURBINE AND ALTERNATOR AT ELBERFELD, GERMANY. 
Steam consumption on test equivalent to 11.9 pounds per indicated horse power per hour, 
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England, for the Electrical Supply Works of the city 
of Elberfeld, Germany Before shipment one of the 
sets was tested by W. H. Lindley, M. Inst, C.B.; Herr 
M. Schréter, Professor of Mechanical Engineering at 
the Politechnicum, Munich, and Dr, H. F. Weber, Pro 
fessor of Physics at the Politechnicum, Zurich From 
the report we learn tho following facts: 

The specification required that each machine 
should have an output of 1,000 kilowatts useful 
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steam engines in the production of electricity from 
steam under the conditions named.” 
For the original from which our engraving is made 
we are indebted to Engineering, of London, 
- - ->+ ere — 
RAISING A SUBMERGED STEAMSHIP. 
The first-class iron steamship “South Portland,” 200 
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and before any attempts to prevent such ar anlooked- 
for event could be taken the forward portion was sub- 
merged and sank in 40 feet of water, A wrecker was 
promptly summoned, who first directed his efforts te 
sustaining the portion aft which remained above the 
tide, This was successfully accomplished, and the 
best mode of preventing the ingress of water to the 

part submerged was then considered. Two cof- 

fer glams to cover the forward hatches were 





effect at 4,000 volts, and with 50 complete cycles 
per second. The speed of the turbine was to 
be 1.500 revolutions per minute, and the ad 
mission of steam to the steam-chest to be once 
in each eight revolutions of the turbine, or 
187.5 admissions per minute, so as to synchron 
ize with the revolution of the reciprocating 
engine. The steam consumption was defined 
as follows With at least eleven atmospheres 
absolute pressure, and 50 deg. Cent. (90 deg. 
Fahr.) superheat of steam at the stop valve, 
and with circulating water of not more than 
18 deg. Cent., supplied at the rate of 430 cubic 
meters per hour for full load, the steam con 
sumption per net kilowatt-hour, measured in 
the alternating current at switchboard, shall 
not exceed 244% pounds at full load, 24.9 pounds 
at three-quarter load, 25.45 pounds at half load 
and 30.8 pounds at quarter load. The consump- 
tion of steam at no load shall not exceed 2,337 
pounds per hour 

The tests were made with an average super- 
heat of 14.3 deg. Cent. (25.7 deg. Fahr.), in- 
stead of 50 deg. Cent. (90 deg. Fahr.) as stipu- 
lated for, and consequently somewhat better 
figures might have been attained under more 
favorable conditions 

When the figures are corrected to the aver- 
age superheat of 12.3 deg. Cent., they stand as 
in Table II oni 

It will be seen that Messrs. Parsons exceeded 
their guarantee very considerably, except at 
quarter load. At full load they were 4 pounds 
below the stipulated amount 

The average variation of speed when the 





load was gradually altered from nothing to 
full, and vice versa, was 3.6 per cent. When 
a part of the load varying from 16 to 63 per 
cent was suddenly switched off, and the regu- 
lation was entrusted to the centrifugal governor, the 
evo ed from 1 to 1.9 per cent immediately 
after the sudden change of load, while the permanent 
variation in speed amounted to from 0.4 per cent to 


TABLE 1.—STEAM TRIALS OF TURBINE AND ALTERNATORS. 























=— — — 
Exact Steam Steam 
Value of Consumption Consump- 
Output in per Kilowatt tion in 
| Kilowatts | hour. One hour, 
| 
| pounds, | kilogs. kilogs. 
Preliminary trial. 1172.7 18.22 8.26 9,689 
Overload - 1190.1 - 2 8.81 10,485 
Normal load me 994.8 | 9.14 9,092 
Three-quarter load. 745 3 q } 10.12 7.542 
Half load . 498.7 25.20 | 11.42 | 5,695 
Quarter load............ 240.5 33.76 | 16.31 | 8,774 
No load with alternator 
excited , 0 ee eeee 1,844 
No load without excita- 


tion - nee 0 coco | 1,183 


13 per cent. The electrical governor, under similar 
conditions, kept the average variation of potential 
within 1.1 per cent of the initial potential. Between 
no load and full load the drop of potential on a non- 
inductive load was only 1.02 per cent, or 20 per cent 
of that permitted by the speed. The 

drop of potential with inductive load 





~~ = Sa es 


THE STEAMSHIP “SOUTH PORTLAND” WILH COFFER DAM. 


feet in length, with a carrying capacity of 1,000 tons, 

arrived in San Francisco on February 5, 1901, with 

upward of 600 tons of lime, in barrels, in the hold, 

Proceeding to the seawall, the unshipping of the cargo 

was promptly undertaken; but when it was about com- 

pleted it was discovered that fire, started by the lime, 
TABLE Ul. 


Guarantee at Consumption at 
Load, 5O Deg. 14.8 Deg 
Superheat. Superheat, 








kw. kilo. per kw. kilos, per Ib. kilos. per kw. 
hour. kw. hour. hour. 

1250 , 8.63 19.0 

1000 110 9.19 20.2 — 1.81 

750 11.3 9.99 22.0 — 131 

500 12.0 11.41 %.1 — 0.59 

250 14.0 | 15.28 8.7 + 1.28 

No load | 





had taken hold and was spreading rapidly through the 
vessel. At that time there remained on board 2,000 bar- 


rels. Engines were summoned and water in large 
quantities was poured into the burning vessel. To 
the amazement of the spectators, and contrary to all 
expectations, the bow of the steamer began to sink, 





constructed, one 18 feet high, 23 feet long, and 
14 feet 5 inches wide, and the other 18 feet 
high, 12 feet long and 10 feet wide, and se- 
cured over the deck openings. Then seven 
pumps, having a capacity of 71 tons a minute, 
were set to work, and the process of emptying 
the vessel began. Wither the deck was too 
weak to sustain the weight of the coffer dams 
or the pressure from the water above was 
more than the frame of the vessel could en- 
dure, but in any event the deck between the 
coffer dams collapsed, and the recovery of the 
vessel seemed farther off than before. The 
two dams were taken away and replaced by 
one which. covered the entire forward part of 
the deck, being 18 feet high, 54 feet long, and 
24 feet wide. Pumps throwing 54 tons of 
water per minute were started, and in 40 min- 
utes the “South Portland” was high and dry. 
At low tide the bow was 17 feet under water. 
The damage to the steamer was not great. 
nnneiicenteiulinnbnantenadiarciintes 

The Latest German Quick-Firing Fleld Gun, 

Profiting by their experiences of the war in 
South Africa, the British government is push- 
ing forward its scheme for the rearming of 
the army. The initial step has been taken by 
ordering 120 of the new quick-firing Ehrhardt 
guns, which, with the exception of the latest 
Elswick gun, is the most efficient arm for field 
artillery. The Ehvhardt guns are of two 
calibers—the fourteen-pounder, which fires a 
projectile slightly under three inches in diam- 
eter, calied by its inventor the “normal gun,” 
and another which carries a projectile slightly 
over three inches in diameter. 

The Ehrhardt gun differs from the existing 
type of arms in the use of steel tubes, which 
are manufactured by a special process, inatead 
of using solid metal for the carriage and mountings 
By this means the minimum of lightness consistent 
with the maximum of strength is insured, and the 
handling of the piece is facilitated. The energy of 
the recoil is absorbed by a hydraulic brake. 

The weight of the gun, without its carriage, is 3% 
hundredweight; the carriage represents nearly 10%, 
hundredweight, and the limber, with its complement 
of one hundred rounds of ammunition, about 30 hun- 
dredweight. The length of the barrel is 7 feet 7% 
inches—thirty-one calibers. 

The ballistic energy of the arm is great. A pro- 
jectile weighing 14 pounds is discharged at a velocity 
of 1,740 feet per second. The velocity, however, de- 
creases so gradually that at a range of 600 yards the 
aim is almost point blank. At 3,300 yards the velocity 
diminishes to 965 feet per second. With the larger 
gun even greater velocity is attained, resulting in a 
flatter trajectory of the projectile and greater accu- 
racy in the aim. The powder employed is about one 
pound of a high explosive. The rapidity of fire is 
about sixteen shots per minute. 

But it is claimed that the greatest effect obtained 
with this arm is in the discharging of shrapnel. The 
Ehrhardt shrapnel shel! is formed out 
of white-hot, solid steel, and then 








amounted to 11 per cent between no 
load and 1,000 kilowatts. 

These results are superior to any 
that have been achieved by recipro 
cating engines In a letter to the 
ScIENTIFIC AMERICAN, published in our 
issue of January 12, 1901, Mr. Parsons 
quoted Profs. Schréter and Weber as 
saying: 

“At the overload of 1,200 kilowatts, 
and with a steam pressure of 130 
pounds at the engine, and 10 deg 
Cent. of superheat, the engine driving 
its own air pumps, the consumption 
of steam was found to be at the rate 
of 18.8 pounds per kilowatt hour. To 
compare this figure with those ob 
tained with ordinary piston engines of 
the highest recorded efficiencies, and 
assuming the highest record with 
which we are acquainted of the ratio 
of electrical output to the power indi- 





cated in the steam engine, namely, 85 
per cent, the figure of 18.8 pounds per 
kilowatt in the turbine plant is equiv- 
alent to a consumption of 11.9 pounds 
per indicated horse power, a result 
surpassing the records of the best 





THE STEAMSHIP ‘“‘SCUTH PORTLAND” AFTER SINKING, 


drawn through successive narrow 
rings to toughen the metal and to ren- 
der it more elastic. Each shell is filled 
with 300 bullets, each weighing about 
a third of an ounce. The fuses are 
regulated by hand, without any me- 
chanical assistance, the burning period 
being 20 seconds, sufficient to make 
them effective at a range of about 
6,000 yards. It is claimed that the 
maximum rapidity of fire with shrap 
nel would concentrate a ceaseless 
stream of 5,000 bullets a minute upon 
any desired area. 








Public telephones will soon be in- 
stalled on street, corners in New 
Haven. They will somewhat resembie 
fire boxes. On each of the four sides 
is the well-known blue bell, The box 
is ordinarily locked, but is opened by 
dropping a coin into a slot. When the 
door is open the process of obtaining 
telephonic connection is the same as 
at any public pay station, the tele- 
phone list being hun, against the door, 
When the receiver is hung up, the door 
shuts automatically. 








H 
| 
| 
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ARMY TRANSPORT SERVICE IN THE PHILIPPINES—II, 

In wie SCENT American of March 23 we gav 

ome account of the Quartermaster’s Department of the 
United Stats Arn ind illustrated the fine fleet ol 
transport whicl engaged in carrying troops and 
upplies to the Philippine ind our West Indian pos 
ession The United State Army transport servi 

under the direction of General Charles Bird, with 
eadquarter it Washington, D. C., with two General 


perintendent Major ¢ 4. Devol at New York, and 


Major O. F. Long at San Francisco By the courtery 
of Major Devol we ire enabled to present a second 
series of illustration dealing with the headquarters 


of the Quartermaster! Department in Manila, and the 

system employed in distributing troops and supplies 

from that center throughout the Philippine Islands 
When the transports conveying th: 

United States troops that were to co 

operate with Admiral Dewey's fleet ar = 

rived in Manila Bay, the shoalness of 


the water necessitated their anchoring 





me two mil from the Pasig River 
whicl between the towns of old 
and new Manilia ind along whose 
banks are located the only wharves 


and dockage facilities of which the 
city can bonsat Having brought the 
troops to Manila, the immediate and 
pressing question to be solved was how 
to land the army with its baggag 
and general impedimenta In times 
of peace lighterage at Manila has been 
carried on by means of a native scow 
or barge, known as the casco; but the 
thunder of the United States guns 
‘had scared away the native watermen 


ho had fled to hide themselves and 


their craft up the river Pasig, and in 
the creeks and inlets of Manila Bay 


There was nothing for it but to search 


out the owners of these craft and b 

suasion or force bring them into serv 
ice As fast as the cascoes were di 

covered, a soldier was placed upon 
each and = they were utilized as 
lighters It was not long before the 
rumors of good treatment and goou 
pay by the Americans brought the na 
tives from their hiding places, and 
within a few week the Quarter 


master's Department had over a hun 
dred of these boat duly numbered 
and registered, employed in the light 
erage service rhe casco is a broad 


shallow barge, with a bamboo deck 


house at each end, in which the owner 
and his family ‘ive and sleep, very 
much in the same manner as the canal 
boat population on our own Eri 
Canal Along the ide of the casco 


from stem to stern, there is rigged 
out a platform of bamboo poles. By 
means of this rupway and a long pols 
boatman propels his craft One 
nd of the pole is placed upon th 
river or harbor bottom and with th 
other end against hi shoulder he 
walks from bow to stern of the boat 
pushing the craft forward and away 
from him with his feet Each casco 
is capable of accommodating 100 men 
and 25 tons of freight 
The native system of poling th 
boats was altogether too slow fo 
army transport work, and accordingly 
Major C. A. Devol, to whom fell the 
dificult work of organizing a system 
of unloading, storing and redistribut 
ing the army supplies at Manila, pur 
chased for towing purposes a fleet of 
eleven Chinese-designed and Chinese 
built launches of the kind which are 
illustrated on the front page of this 
issue These launches, which are 75 
and 80 feet in length, and can make 
10 knots an hour, are built at Hong Kong by Chinese 
firms for general transport service in Hong Kong 
Harbor and on the Canton River. The plans and work 
manship of the hulls, boilers and engines are entirely 
Chinese, and in view of the competition in all lines 
of manufacture to which Europe is certain to be sub- 
jected as soon as China is more thoroughly awakened 
to the sense of her own potentialities, these launches 
are extremely interesting We are informed that 
they have proved to be stanch and seaworthy, 
and that the engines and boilers have given satis- 
factory service. The finish, both of the boats and 
their machinery, is very rough, the Chinaman evidently 
having an eye to profits and not putting any more 
work upon them than is absolutely necessary 
The T5-foot launches cost $7,500 and the 80-foot 
launches $8,000 apiece. These launches are assisted 
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in the work of towing by several smaller launches, of 
the regular navy type. In addition to the 116 cascoes, 
the department works 15 lorchas, the latter being a 
native lighter of some 60 tons capacity, which is 
decked over and carries a deck-house in which perish 
able freight can be shut in from the- weather and 
locked up. One of the 80-foot launches is capable of 
towing five or six cascoes at a time, and as about 100 
men can be accommodated on the launch itself at every 
trip, some 700 men, together with two days’ rations 
and camp equipment, could be carried from the trans 
port to the docks by each tow. As there were some 
times as many as fifteen transports in Manila Bay at 
once, all landing horses, troops and supplies, it can 
be understood that there was ample work to keep the 


fleet of launches and cascoes busily employed. Coal 








Bamboo and Thatch Barracks for 1,200 Men Built by Chinese Contractor in 23 Days. racks consist of six buildings, 





Terminus of the Manila and Dagupan Railway at Manila. 


ARMY TRANSPORT SERVICE IN THE PHILIPPINES. 


ing the transports was carried on also from the same 
casecoes, each of. which would take out 20 tons of coal 
to the ships, the transfer of the coal from the cascoes 
to the bunkers being accomplished by Chinese “coal 
coolies,” who carried the coal in baskets slung from 
poles, there being two men to each basket. 

As there is an army of from 63,000 to 64,000 men 
in the Philippines scattered among 400 separate sta- 
tions, of which over a hundred are located on the 
coast lines of the various islands, it can be under- 
stood that the work of redistributing the supplies is a 
task of a very formidable nature. The redistribution 
to coast stations throughout the islands was accom- 
plished by means of a fleet of eleven steamships of 
about 350 tons burden. One of theze ships will be 
noticed anchored in the Pasig River. (See front 
page illustration showing the Quartermaster’s hay 
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and grain stores.) These little vessels, which are of 
a type which has been developed by the necessities 
of the inter-island trade, can steam from 9 to 10 knots 
an hour, and have proved to be just the thing for the 
needs of the department The Dagupan Railway, 
which runs from Manila northward to the coast, forms, 
of course, the main line of distribution for the island 
of Luzon From the various points on the railroad, 
supplies are carried to the many stations and com- 
mands in army wagons, drawn either by mule teams 
or by the water-buffalo, a native animal which has 
proved itself invaluable during the rainy season in 
this campaign. Give the buffalo his time, and he will 
cover about 144 miles an hour. He is not so rapid as 
the mule team, but he has the advantage that he will 
push his way steadily through swampy districts, going 
for hours with water up to his belly. 

The mule, on the other hand, has small 

™ feet, and knows it, refusing to haul 

in ground where the footing is inse 

cure. The buffaloes are used with the 

native cart and native drivers, and 





they cost the department about $3.2 
a day Mexican money, $1.62 gold, 
Where the country is suitable the 
regulation army wagon with four 
mules is used, and where roads are 
not available the supplies are carried 
by mule pack-trains 
— One of the first things to be done 
in making Manila the distributing 
center for trocps and supplies was to 
provide suitable storage and barracks. 
Our large front-page engraving shows 
the Quartermaster’s depot on the left, 
and further down the wharf is seen 
the depot of the Commissary Depart- 
ment, which is responsible for pro 
viding all the food supplies for the 
troops Another of our engravings 
shows the method of storing at 
Manila the hay and grain, of which 
enormous quantities have to be car 
ried to the Philippines, the islands 
not furnishing either sufficient or suit 
able supplies of this kind As the 
stores are unloaded from the lighter 
they are placed on trucks and run 
into the shed by means of temporary 
tracks which have been laid down 


the department Another view shows 
group of barracks buildings suf 
ficient for the accommodation of 1,200 


officers and men, which was erected 
by a Chinese contractor, employing 
native and Chinese labor. The bar 
35 feet 
wide by 250 feet long, seven smaller 
buildings for officers’ quarters and six 
lavatories and bathroom buildings 
The woodwork or framing, which is 
built entirely of bamboo, was con 
structed by Chinese carpenters, and 
the thatching was done by the native 
Filipinos. The Chinese contractor en 
gaged to put up these buildings for 
$32,000 in thirty days. The morning 
after signing the contract he had 500 
laborers at work, and the whole bar 
racks were ready for occupation in 
twenty-three working days. We are 
indebted for our illustrations and par 
ticulars to Major C. A. Devol, Superin 
tendent of the Army Transport Serv 
ice at New York 
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Gases Produced by Bacteria, 

W. C. C. Pakes and W. H. Jolly- 
man have described before the Chemi 
cal Society a new apparatus for the 
collection of the gases produced by 
bacteria when grown either under 
aerobic or anaerobic conditions. Ex 
perimenting with the Bacillus pyo 
cyaneus, which is supposed to be a 
strictly aerobic organism, they found that it grew in 
media containing 1 per cent of potassium or am 
monium nitrate under the strictest anaerobic condi 
tions, as the term is at present understood (that is, 
in the presence of hydrogen, or in the absence of any 
gas). They concluded, therefore, that the terms 
aerobic and anaerobic must be extended to include the 
presence of oxygen in the form of nitrates. Upon 
analyzing the gases produced by the organism from 
media containing nitrates, they found that both free 
oxygen and free nitrogen were evolved, the former in 
small quantities, but constantly. 

- - +> —— 

At the collieries of the John Cockerill Company, in 
Belgium, concrete has been used instead of brickwork 
for lining circular shafts, drifts and other passages 
with great success, 
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Composition and Nature of the Red Rain, 
BY DR. T. L. PHIPSON. 

The newspapers of various countries of Europe have 
recently called attention to a red rain which fell be- 
tween the 11ith and 13th of March, 1901, in Sicily, 
Naples, Leghorn, Venice, Coburg, Hamburg, Schleswig 
Holstein, and at Malvern, in Worcestershire. 

The deposit left by this rain in the form of an ex- 
ceedingly fine dust is described as reddish or fawn- 
eolored, and greasy to the touch. At Leghorn 414 
grammes were swept from the marble table in front 
of a café, and it was calculated from this that many 
thousands of tons of this fawn-colored dust must have 
fallen throughout Italy between the dates above-men- 
tioned. 

1 am indebted to Capt. C. J. Gray, F.R.G.S., for a 
small quantity of a precisely similar product that 
fell with the rain at Melbourne, Australia, on the 
12th of December, 1896, and I have submitted it to 
as full an examination as the very minute quantity 
would allow 

In my recently published work, “Researches on the 
Earth’s Atmosphere,” I have alluded to salt rain, and 
to colored rain produced by volcanic ash, or desert 
sand uplifted by the wind and suspended in the air; 
there have been also blood-red deposits found upon 
the ground, which consist of cells of the Protococcus 
nivalis, or Palmella sanguinea, and similar micro 
scopic plants that have shown themselves after a fall 
of rain or snow. I have invariably found abundance 
of unicellular alge in the first fall of snow in early 
winter, and the red rain deposit examined formerly 
by the French chemist Cahours (in 1852) was found 
to consist of organic cells, and burnt away entirely, 
leaving little or no residue. 

The fawn-colored dust left by red rain is, on the 
contrary, of a mineral nature; it is always similar 
in color, fineness, and microscopic appearance. I have 
made a careful examination of this reddish deposit, 
and the result has been rather unexpected and inter 
esting 

When dry it is of a fawn-color, rather paler than 
oxide of cerium, but becomes darker when wet. Under 
the microscope it is seen to consist of exceedingly 
minute grains, mostly flat, and of various colors; they 
are also of various shapes and sizes. The largest are 
about 2-100 of a millmeter; the greater number are 
about 5-1,000, and the smallest 5-100,000 of a millimeter 
in diameter. The irregularity of their forms gradual 

as they get smaller, so that to the eye 
the smallest appear circular Many are white, and 
more or less transparent, gray, greenish-gray, slate- 
colored; others are yellow, and brown, and translu 
cent; a few are ruby-red, and others are dark and 
opaque. 

When calcined at a red eat this dust darkens, and 
loses 14.3 per cent of water and organic matter (this 
is exactly the amount of water and organic matter 
found in the Orgueil meteorite). On cooling after cal 
cination it becomes fawn-colored again, and the colors 
of the grains seen under the microscope have not been 
much altered by calcination. 

When boiled in hydrochloric acid (finally adding a 
few drops of nitric acid), a netable portion is dis 
solved, and yields a solution containing iron, and other 
substances, among which is nickel 

After this boiling in acid the fawn-color becomes 
much darker, similar to the dark crust seen on 
meteorites where it is very thin. Having placed the 
existence of nickel in this substance beyond doubt, I 
am of opinion that it is partly, if not wholly, of 
cosmic origin, and not merely desert sand uplifted 
by the wind, nor volcanic dust; it would appear to be 
the mineral dust left in the higher regions of the air 
by the explosion of meteors, or shooting stars. 

The only thing that makes me hesitate to assert 
this absolutely is the fact that oxide of nickel has 
once been said to have been found in the rapili of the 
Kélerberg, in Silesia, to the extent of 0.1 per cent 
(the analysis by Zulkowski is given in my work on 
“Meteors, Aérolites, and Falling Stars,” p. 118) In 
the fawn-colored products of the red rain I estimate 
that there is considerably more nickel than that, more 
than ten times as much; and in the ash or cinders 
of Etna and Hecla no nickel has ever been found, nor 
in those of Vesuvius 

I may add to this that both March and December are 
known to be meteoric “periods.”—Chemical News, Lon 
don 

—__—___~® + e+ »—________- 

The forestry division of the Department of Agri 
culture is engaged in drafting a working-plan looking 
to the conservation of timber on a tract of 300,000 
acres in the neighborhood of Millinocket, Me., belong 
ing to a private paper corporation, says The New York 
Tribune. It is a part of the general policy to be inau 
gurated by the department for the conservation of 
timber land throughout the Urited States to secure 
a perpetual crop of timber in the areas under consid 
eration. The private concern will pay all the expense 
of the work, except the salaries of the government ex- 
perts, who are directed by Prof. Pinchot. 
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AN IMPROVED PLOW. 

Plows provided with two shares and moldboards 
located at opposite sides of the beam and with mech- 
anism for bringing either share and its moldboard into 
operative connection with a common landside have 
proven u'‘ghly efficient. But the construction has not 
always bee. of the simplest. To secure this simplicity 
of construction is the primary object of an invention 
for which John N. Hanna, of Moline, Ill., has taken 
out a patent. 

The arched beam of the plow has guided movement 
horizontally in a slotted plate provided with teeth 
which are to be engaged by a spring-controlled thumb- 
latch on the handles of the plow. By this arrange- 
ment, the beam can be swung from side to side on 





Se. An AS 


AN IMPROVED DOUBLE.SHARE PLOW. 


the plate and locked in place by the thumb-latch, 
Friction-rollers both facilitate and guide the move 
ment of the beam 

The plate referred to is supported on a standard, 
which in common with a second standard at the fror<¢ 
is secured at its lower end to the landside. In th se 
standards above the landside a tubular shaft is mcunt- 
ed to revolve, to the rear end of which a lever is 
pivoted connected with a guide beneath the handles. 
A slotted projection is formed on the upper surface 
of the landside near its forward end. Through this 
slotted projection an arm passes, which, together with 
a sbotted bar sliding on the standards, constitutes a 
locking device to lock the moldboards to the landside, 
the slotted bar being operated from the lever previ- 
ously mentioned by means of a link. A spring on 
the shaft acts to force the slotted bar forward. The 
combined moldboards and plowshares are located one 
at each side of the shaft. The moldboards are con- 
nected by straps and are provided with eyes adapted 
to enter the space between the members of the slotted 
projection on the landside and receive the arm carried 
by the slotted bar of the locking device. 

The beam can be directed at its forward end to the 
right or to the left without interfering with the poai 
tion «f the supports for the beam and the position of 
the moldboards and shares. By moving the lever to tue 
right or to the left either one or the other of the 
combined moiaboards and shares can be brought to 
the ground. When one moldboard and share are in 
working position, the other moldboard and share will 
be held out of the ground. The arch of the beam per- 
mits the use of a large moldboard. 

The characteristic features of the invention are the 
ease and rapidity of operation and the convenient 
reach of the lever. 

a + 
AN AUTOMATIC BOILER-FEEDER, 

The boiler-feeder shown in the illustration automat- 

ically maintains the water in the boiler at a certain 





THE RICE AUTOMATIC BOILER-FEED, 


level by employing the steam-pressure as a means of 
forcing water into the boiler. The invention has been 
patented by Jasper N. Rice, of Bethany, Mo. 

The boiler-feeder comprises a shell having three su 
perposed compartments, the central one of which com- 
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municates with a water-supply pipe, the uppermost of 
which is connected with a steam-pipe leading-from the 
boiler, and the lowermost of which conducts the water 
from the shell to the boiler. 

On this shell a drum is mounted to rock, which 
drum is divided into two compartments by a diamet- 
rical partition adjacent to which are false partitions 
forming passages from the outer part of the drum to 
the shell. The hub of the drum has ports communi- 
cating with the passage and with ports in the steam 
and water compartments of the shell. 

When the ports of the central shell-compartment 
and of the drum-hub are in register, the water from 
the supply pipe flows into the drum. Steam enters 
the drum by way of the upper shell-compartmert and 
passes through the upper drum-passage (formed by 
the true and false partitions) when one of the ports 
of the upper shell-compartment registers with the cer 
responding drum-passage. The pressure of the steam 
forces the water in the drum up through the lower 
drum-passage into the lowermost shell-compartment 
and thence into the boiler 

The various ports of the drum-hub and shell are 
arranged to move into and out of registry, such move 
ment being brought about by the regular rocking of 
the drum, which in turn is due to the preponderance 
of water in one of its two compartments. The centra! 
compartment of the shell, as we have already remarked 
communicates with the water-supply. As the water is 
sprayed into the compartments of the drum, the steam 
in the corresponding drum-compartment is condensed, 
thereby producing a partial vacuum and insuring the 
passage of the water into the drum, ‘The operation 
once started continues automatically until the rising 
waiter in the boiler closes the steam-pipe and thus tem 
porarily arrests the action of the feeder. 


——_ —— 





News, 

Consul-General Guenther, of Frankfort, February 23, 
1901, reports the appearance at Nuremberg of the first 
automobile sleigh. The vehicle glides along with great 
speed and a perfectly easy motion. it was constructed 
by the Nuremberg Motor Vehicle Factory Union. 

The Automobile Club of France has organized its 
second competitive test of accumulators, which will 
commence the ist of June and last Une year. It will 
be held at the laboratory of the club in the suburbs of 
Paris. These tests will be carried out upon somewhat 
the same lines as last year’s tests, which were held 
in the club building. [n one of the rooms on the 
ground floor was mounted a four-wheeled wagon truck 
with rubber tired wheels, and below the floor was 
a motor-driven device by which a wheel carrying a 
series of projections was rotated rapidly underneath 
the tire, giving the whole truck a series of jolts re 
sembling the shaking which an automobile would 
receive upon the road. The truck had a platform 
upon which the batteries were mounted, each in its 
appropriate box. The batteries were charged and dis 
charged at intervals, and a series of measurements 
taken. The rules of the contest, which have lately 
been published, may be briefly stated as follows: The 
tests will have reference to the industrial efficiency of 
the battery, or the relation between the output and 
the energy of charge; the frequency, importance and 
nature of the operations of keeping in order and of 
repairs; the energy furnished compared with the 
weicht of the battery; the cost per kilowatt-hour of 
output, taking into account interest and repairs. The 
number of batteries is not limited; each competitor 
must present two batteries of the same type of plate, 
also a complete descriptive notice with the necessary 
drawings and samples, stating the price of the bat 
tery and parts. An extra cell, without liquid, is to be 
kept under seal. Hach battery, composed of an ap 
propriate number of cells and contained in @ suitable 
box, must furnish 120 ampere hours’ discharge and its 
potential must not fall below 8.5 volts upon a régime 
of 20 amperes. The batteries will be ranged in two 
classes; first, those of great specific capacity and slow 
discharge, maximum weight 132 pounds; second, these 
of small capacity and rapid discharge, up to 208 pounds, 
The tests will be carried out in periods of 6 days; 
dur.ag each day they will undergo a 5 hours’ shaking 
upon the machine, while discharging at a variable 
raté which is previously laid out. The load is varied 
by a revolving commutator turning once every half 
hour and throwing on a greater or less number of 
lamps. Each turn corresponds to a quantity equal to 
12 ampere-hours. The load varies from 20 to 100 
amperes, but the latter current is applied for only 
half a minute. The sixth day the batteries will have 
a constant discharge of 24 amperes for 5 hours. The 
charging will be carried out at 12.5 volts. The energy 
voltage, and current will be accurately measured by 
a series of instruments, and the efficiency of each 
battery, its capacity, potential, ete., will be recorded 
The club will award diplomas or medals to the suc 
cessful competitors. For each group of two batteries 
the entry fee is $100 to the Ist of May, and $200 to 
the 25th, the limiting date. A complete list of the 
rules will be furnished upon application to the club, 
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A WHEAT HOSPITAL ON LAKE SUPERIOR. 
rhe loss to American farmers every year through 
It is esti 
mated that the loss from the loose smut alone is at 
Much in 


wet, dirty, or diseased wheat is very large 


least eighteen millions of doll '4 per year 


JACKET OF SCOURING MACHINE. 


ormation has been disseminated among the farmers 
in the way of bulletins from the Department of Agri 
culture in Washington, and from the various State 
Experiment Stations in wheat-raising States, describ 
ing the various diseases of wheat, showing how to 
treat the seed wheat so that it will not continue the in 
fection, and providing remedies of various kinds 

The same conditions prevail in Canada, in the large 
wheat-raising regions in Manitoba and the Northwest 
In order to prevent this great loss, or, at least, to 
reduce it to a minimum, a wheat hospital has been 
established at the northwestern end of Lake Superior, 
in Ontario, at a lake port, the little city of Port 
Arthur. In this hospital diseased and damaged wheats 


are restored to health by an elaborate system of treat 


ment Indeed, so apt is the figure, the institu‘ion 
where the work is done has come to be knowa in 
current phrase as “the hospital,” and the name fits 
well 


It is, in reality, a large elevator in form, having 
many of the accessories of the common grain eleva 
tors of the States and Canada. It is built in the lake 
itself, upon piling and strong crib-work, so that che 
ehips which carry the cured patients to the larger 
cities of Canada, or to the East for shipment direct to 
England, may come alongside to take on their cargoes. 
The hospital receives and cares for two millions of 
bushels of wheat per year 

Of course it would be impossible for the attendants 
to restore to health a patient suffering from the more 
virulent type of smut, the “stinking smut” or “bunt,” 
as it is called, for, in the advanced stages of this dis- 








“WHEAT HOSPITAL,” PORT ARTHUR, UANADA. ” 
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ease the whole kernel becomes infected and is but a 
mass of germs or spores, which have appropriated to 
themselves all the nutritive parts of the wheat and 
rendered it but a thin shell, the breaking of which 
sends forth a countless number of spores bearing a 
pungent, fetid odor, very disastrous in its efects upon 
any flour with which it might come in coutact. 

But such kernels as are not injured inside the brown 
skin that surrounds the healthy wheat, are susceptible 
to treatment even though they be so black with smut 
or dirt that their original color cannot be distinguished. 
In addition to all the wheats which may be thus af 
flicted, there is a large class which may be said to have 
dropsical tendencies—such wheats as are so saturated 
with water from one cause or another, that they are 
unfit for milling and, as a rule, are either burned or 
thrown away or utilized, as far as possible, for the 
feeding of stock 
this wet wheat 


In certain seasons there is much of 
Frequently it causes great loss to the 
farmers, sometimes the total loss of an entire crop 
Methods of home treatment are not likely to prove 
availing, and the patients are given up for lost 

The hospital contains an elaborate drying plant in 
which six thousand five hundred bushels of wet wheat 
may be dried per hour It consists of a series of 
upright frames, perhaps an inch and a half in thick 
ness and about three feet by ten in size These are 
made of perforated metal; they are, in fact, huge flat 
cases in which the wheat is held while streams of hot 
air, or warm air, are passed through them to reduce 
the moisture. The wheat which must pass through 
this treatment comes in three classes 

1. “Tough” wheat, which contains about four and 
one-half per cent of watey above the normal amount 

2. “Damp” wheat, which has seven and one-half per 
cent of moisture. 

3. “Wet” wheat, having an excess of from eleven to 
fiftee, per cent of water 

Normal wheat contains about four per cent of mois- 





ATTENDANT IN A WHEAT HOSPITAL, SHOWING 
FACE PROTECTOR. 


ture. When the wheat having an abnormal amount of 
moisture has been given the hospital treatment it 
comes out in fine condition for milling and has lost 
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APRIL 27, 1901, 


all the way from one-half a pound in weight to five 
pounds, the excess being water. 

The entire treatment of wheat which comes in for 
treatment for dirt or smut might be condensed into 
one word—scouring. The wheat which is dark with 








PLANK SHOWING EROSION BY WHEAT KERNELS. 


dirt, but which has an honest kernel beneath its coat 
of black, is literally scoured between pieces of metal, 
passing through a rapidly revolving machine which so 
turns and tosses and burnishes the wheat that it comes 
out as clean as though it had never been contamin 
ated. 

Naturally, a large amount of dust is thrown off in 
the hospital, so much, in fact, that the employes are 
compelled to wear face masks, which are made o 


hard white rubber with holes in the sides in which 
re pre t ) ponge to absorb the dust as the 
orkme! ale the air rhe workmen present a 


curious appearance when, in addition to these masks, 
they wear a pair of huge, close-fitting goggles, com- 
pletely covering their eyes. One might easily imagine 
them strange, half-human anims-ls, so unreal are their 
looks. 

In certain phases of the treatment the wheat falls 
from the upper portion of the elevator a long distance 
down to a lower floor, or may be, in other cases, flung 
out against the sides of covering frames In either 
case, a remarkable thing is observed—the flying wheat 
will, in the course of a few months, completely wear 
out a pine plank two and one-half inches in thick- 
ness. 

The wheat which is thus put through a course of 


“CURED” WHEAT BEING LOADED. 
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treatmert in this Canadian hospital is said by those 
who conduct the treatment to be in a better condition 
for the miller than it would be if it had come in as 
regular normal wheat, the reason for this claim being 
found in the fact that when the wheat has recovered 
from its illness it has lost a non-essential part of its 
outer coat which would have to be removed anyway 
when put through the regular milling process. So far 
as I know, none of this wheat is ground for-flour in the 
United States, all of it going to Europe, mainly to Eng- 
land, or to various Canadian towns and cities in the 
eastern part of the Dominion. Whether the millers 
of the United States would consent to use the flour 
which had passed through a similar hospital treatment 
on this extensive scale or not, is a matter of question, 
though in seasons of shortage it might be found prac- 
ticable, provided the kernel was up to the proper 
grade. There can be no question, however, as to the 





HEAD OF WORKING ANT. 


Showing toothed mandibles, 


HEAD OF WARRIOR ANT 


Showing pointed and curved man- 
dibles unfitted for work 


interest sucl a hospital in this country would have 
for such fa: mers as suffer loss from any one of the 
various diseases which the Canadian hospital treats. 
>> 
SOME NEW FEATURES IN ANT LIFE, 
BY J. CARTER BEARD 
The recent discoveries of Wasman, Florel, Belt and 
others, added to the wonderful results of the investiga- 
tions made a few years ago by McCook, Moggridge and 
Bates, have deservedly awakened a new interest in 
everything connected with the lives and habits of 
ants. The remarkable evidences they exhibit of some 
thing which, notwithstanding its limitations, seems 
akin to human intelligence the perfection, as com- 
pared with other insects, of its physical structure; the 
greater porportion borne by the brain to the 
ind its wonderful social life, 
so much more highly developed than that of 
the bees or of the wasps, have inclined those 
who study it the closest to believe that, mak- 
ing allowance for the great inferiority of the 
class of invertebrates, the Formicade certainly 
hold among invertebrates a rank commensur 
able with that sustained by Primates, including 
man, among vetebrates 
Taking into account the comparatively enor- 
a 


mous masses of brain matter belonging to 
number of large animals which exhibit a 
marked degree of incogitance, and the intelli- 


gence manifested by members of this division 


of Hymenoptera, the claim made by Darwin 
that the anterior ganglion in the head of an 


velous atom of matter in the world,” is 
justified. 

The hippopotamus, in the tremendous lapse 
of time which has attended its evolution, has 
learned scarcely more than to fulfill the sim 
plest and most obvious requirements of nature, 
while the ant has developed competence that 
in some instances has anticipated mankind in 
acquiring arts and industries indispensable to 
the well-being of social life, and a practical 
Wisdom in adjusting the conditions which gov 
ern them in their association in communities 
quite beyond anything mankind has yet been 
able to achieve 

It is interesting toe notice how diverse are 
the methods adopted by invertebrate intelli 
gence from that of man in attaining a desired 
result. Man looks entirely to the outside world 
about him for the means of accomplishing his 
purposes; insects, on the contrary, drawing 
upon the resources of their own natural con- 
Stitutions, often adapt themselves to the con- 
ditions and requirements of their lives by 
ftructural modifications For instance, men 
make the tools they require for carving or for 
digging, insects grow .them; vessels being 
needed as receptacles for liquid food, man 
learns the art of the potter, but the curious 


honey ants (Myrmecocystas melliger, of Llave; 
M. nortusdeoru) McCook Camponotus in 
fatus, Lubbock) transform themselves into liv 
ing bottles, to which the working members of 
the commune resort for refreshment 

The tools of insects, exquisitely fashioned 
and finished, are much more perfectly adapted 


for the purposes they serve than are any con- 
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trived and manufactured by human beings, but there 
is a disadvantage connected with them—they cannot 
be laid aside. The tools dominate the tool-bearers and 
check development in any direction not connected with 
their use. 

This leads to the extreme specialization we find 
among insects. Species or varieties among species be- 
vome mere functional organs in the sense that the 
liver or the kidneys are such, devoted and limited to 
some one particular use, and in some cases scarcely 
retaining a suggestion of possible action in any other. 
The egg producer, the queen of the termites, although 
she possesses the usual number of limbs belonging to 
her species, is totally incapable of locomotion, as are 
the living bottles of the honey ants. The queen lays 
eggs; she can do nothing else; the living bottles store 
up and yield food to other members of the formicary, 
and are as incapable of performing other uses as if 
they were mere lifeless cells in a honeycomb. 

Among the Formicade this tendency to specializa- 
tion has resulted in establishing species limited to par- 
ticular industries or to particular methods of living. 
Some species of slave-making ants, for instance, con- 
dine themselves so entirely to military affairs, and 
have so entirely lost the arts of peace and efficiency 
in domestic matters, that they are not only obliged to 
depend upon their «laves to care for the young in the 
formicary, but to have the food placed in their own 
warlike mouths, and would starve in the midst of 
plenty were this not done. 

The mandibles of these ants, Polyergus rufescens 
and P. lucidus, the former a European, the latter an 
American species, are entirely unfitted for work. They 
can neither crush, cut nor saw; but, being sharply 
pointed and curved, they make most serviceable 
weapons; with them in attacking an enemy, Polyergus 
seizes the head of her foe between the points of these 
curved poignards and penetrates the brain at once. 

It sometimes happens, however, that either the con- 
ditions are such that the instincts common in a greater 
or less degree to all species of Formicans cannot be 
followed out in any ordinary manner, or that Nature 
has failed to provide in the structural development 
of the insect proper appliances necessary to its domes- 
tic economy. 

Such instances, when they. occur, are not only ex- 
tremely interesting, showing as they do the Formicade 
capable of utilizing in the most ingenious ways what- 





STATE ELEPHANT OF THE PHEIDOLOGETON—LARGE WORKER 


CARRYING THE SMALLER ONES. 





WORKERS HOLDING LEAVES IN PLACE WHILE OTHERS USE LARVE 


TO BIND AND CEMENT THE LEAVES. 
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ever can be made to answer their purposes, but the 
extraordinary and unexpected manner in which this 
is done is apt to awaken in the observer, as if he saw 
some comical trick performed, a mingled sense of 
admiration and amusement. A number of ants among 
those of very different species are distinguished by 
possessing relatively large heads, the use of which is 
extremely problematical. ‘The workers of the Hast 
Indian Pheidologeton diversus, for instance, spitefu’ 
little things that bite venomously, have among ther 
giant soldier ants, a hundred times as large as then 





NEST OF THE TREE ANT, INDIA. 


selves, and it would naturally be supposed that these 
big creatures with enormous heads would prove for- 
midable defenders of the formicary, while the truth is 
that, so far from this being the case, they cannot bite 
at all, even when provoked to do so 

And yet the smaller members o. che Pheidologeton 
commonwealths find a use for the great creatures. 
Numbers of them may often be seen riding about, as 
human beings do upon elephants, upon the backs and 
heads of their gigantic confreres. Even this use, how- 
ever, does not account for the disproportionately large 
heads of the giants. But the Colebopsis ants, which 
burrow in branches, seem to have discovered 
how to profitably employ the big-heads among 
them. They are placed at the entrances of the 
Formican dwellings, their great heads fitting 
in and filling the dorways. As a worker be- 
longing to the household approaches she is 
recognized by “the animated and intelligent 
front door,” which draws back sufficiently to 
admit the entrance of its friend and then re- 
sumes its double office of sentry and of bar- 
rier. 

The Eciton are the Arabs of the ant tribes, 
always at war with all other animals, with no 
settled places of abode, but ever wandering in 
journeys that have no end. Yet in their tem- 
porary resting places the necessities and in 
stincts common to the whole Formican family 
impel these nomads to build habitations which 
conform to the character and style of the fixed 
and permanent abodes of ordinary ants. As, 
however, both the time and natural apparatus 
for digging possessed by the latter are want- 
ing to excavate galleries and apartments neces- 
sary for feeding and sheltering larve and 
pups, these remarkable animals overcome the 
difficulty in a most astonishing manner by con- 
structing living habitations, using their own 
bodies as building materials. Belt writes: 
“They make their temporary habitations in 
hollow trees, and sometimes underneath large 
fallen trunks that offer suitable hollows A 
nest that I came across in the latter situation 
was open at one side. The ants were clustered 
togethér in a dense mass, like a great swarm 
of bees hanging from the roof, but reaching to 
the ground below. Their innumerable long 
legs looked like brown threads binding to 
gether the mass, which must have been a cubic 
yard in bulk, and contained hundreds of thou 
sands of individuals, though many moving col 
umns of ants were outside, some bringing in 
pups, others the legs and the dissected bodies 
of various insects. I was surprised to see in 
this living nest tubular passages leading down 
to the center of the mass, kept open just as if 
it had been formed of inorganic material, 
Down these holes the ants that were bring 
ing in booty passed with their prey. I thrust 
a long stick down to the center of the cluster 
and brought out, clinging to it, many ants 
holding larve and pupe.” 

But the most amusing ‘instance of the man- 
ner in which an ant left by Nature to her own 
devices overcomes a difficulty is perhaps that 
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of the Oecophylla smaragdina. ‘This ant, one candle power have been obtained. Mr. Hewitt 


of common occurrence in Eastern Asia, forms has made a special study of the laws of con- 


shelters by bending the edges of the leaves of ductivity of vapors, and has ascertained many 


the trees upon which it lives and fastening curious facts in regard to their behavior as 


them together The adult ant possesses noth conductors in his lamp tubes 


» secure the edges of the By reference to the half-tone engraving it 


ing with which t 
leaves together after they have been brought will be seen that the lamps are exceedingly 
into the required position; but its larva is fur simple, being merely tubes with electrodes 
nished with glands that secrete an abundance sealed in either end, in some cases surrounded 
of adhesive, gelatinous substance, by the aid by mercury, which supplies the vapor which 
of which it forms its cocoon, and these intelli- fills the ‘ube and becomes luminous on the pas 
gent insects actually make animated mucilage sage of the current These tubes are lighted 
brushes of their larve in order to effect their by an ordinary direct current of from 100 to 
purpose 4 number of the ants, seizing the 200 volts, after being started by an impulse 
edges of the leaves in their mandibles, bring sent through a Wehnelt interrupter The 
them together into the form needed and hold vapor tube acts like a conductor with a re 
them there, while other ants, each one of which sistance which varies inversely as the current 
bears a larva in its jaws, apply the mouths of flowing through it. 
the larve to such parts of the leaves as require The lamp is interesting on account of its 
to be cemented together, and induce their off great power and extreme cimplicity. The many 
spring to disgorge as much sticky material as curious facts in regard to this lamp and othei 


they find necessary to accomplish the desired electrical phenomena discovered by Mr. Hewitt 








result would make a very interesting volume 


Such instance as these of a knowledge of We take pleasure in publishing herewith the 
cause and effect, a seemingly conscious adapta- following 
tion of means toward a desired end, and what NOTES ON THE COOPER HEWITT LAMP, BY PETER 
may, perhaps, be called audacious ingenuity in COOPER HEWITT 
devising methods of overcoming difficulties that The purpose of the exhibit which I had the 
at first sight seem insuperable, argue faculties honor to present at Columbia University, be 
which it is difficult te differentiate from sense fore the American Institute of Electrical En 


and reason gineers, on April 13, 1901, was: 


Pgyiodbanca’ First.—To demonstrate that light can be pro 


THE COOPER HEWITT LAMP 
The most recent as well as the most inter 


duced from a gas or vapor in great quantity 
by means of the electric current and in the 
esting development in electric lighting has late quantity desired 


ly been brought about by Mr Peter Cooper Second lo demonstrate that light can lx 





liewitt, son of Ex-Mayor Hewitt of this city produced from direct-current low-voltage cit 


1s the result of long-continued and untiring Fle. 1.-Length, & inches ; diameter, 34 Inch; volta, 90. Fig, 2.—Length, 27 inches cuits, by means of a gas or vapor 
‘o show that this light is extremely 


exertions on his part This remarkable inven diameter, 34 inch ; volta, 46. Fig. 3,--Length, 54 inches ; diameter, 44 inch ; volts, 54 Third 


oy » lef ‘ olte . x ~ ohn 5.5 } ‘ t 3 
tion was recently described by M1 Hewitt at Fig. 4.—In left-hand circuit, volts, 62 ; ampere ‘ hme, 15.5. Io right-hand circ Mt, efficient 


volte, 64; amperes, 2; ohma, 2 Pig. 5. In upper half, volta, 3 amperes, 1.753 











1 “Conversazione it the Columbia University ohms, 2). In lower half, volts, 47; amperes, 85; ohm. 13.4. | f In upper por- Fourth lo illustrate laws of conduction of 
during an exhibition of recently invented ele tion, velts, 28; ampe.es, 3. In lower portion, volta, 44; amperes, 2.98 the electric current by gases or vapors, and to 
trical devices’ The high-power electric lights THE COOPER HEWITT ELECTRIC VAPOR LAMP EXHIBITED AT show by experiment the effect of current on a 
exhibited by Mr. Hewitt were on a new prin COLUMBIA UNIVERSITY conducting vapor or gas and the effect of 
ciple, a gas being used as the illuminating me variation in density of the conducting vapor 
dium instead of the usual filament Several of ii on the current passed 
these lamps are hown in the half-tone and line a ™ _" Fifth lo exhibit the electrical phenomena at 
engravings which we publish These lamps were f the joint of the negative electrode with a gas o1 
all experimented with by Mr. Hewitt. and the vapor 
light produced by some of them was truly remark sixtl o exhibit electric vapor or ga imp 
able, since it compared favorably with the arc of very high efficien 
light. The color of the light emitted from thes Seventh To demonstrate that change in the 
. | ‘ . 
( / color of the rays of light proceeding from a gas o1 
- : / 
{ 1 T 7 \ / aracter ‘ > : y t 
} } | I if ane ) \ / vapor lamp of this character can be brought abou 
we ; ' , 2 an cues eh en \ by means of certain material 
| . Eighth lo show, by means of curves, that the 
| | Fig. 7 resistance of a particular vapor in a lamp can be 
re | made to vary in a predetermined manner within 
i i f lamps depends mainly upon the gas used for the wide limits by varying the proportion of the vapor 
filling of the tubes Some of the tints are obje subjected to the current and the heat-radiating ability 
yo { 
| 6? vaso 065 tionable, but they may be varied by changing th of the lamp 
= a } character of the gas The remarkable feature of The demonstrations actually made are illustrated b) 
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the accompanying drawings, and the measurements on 
the drawings were taken by VWeston instruments while 
the lamps were in operation 

Figs. 1, 2 and 3 illustrate the relation of the volts to 
The demons- 
tration consisted in the operation of three lamps illus- 
trating the tendency of the volts to vary directly as the 
length and inversely as the diameter, as seen by the 
One lamp is 54 inches long and 


the dimensions of a gas-carrying current. 


figures of the drawing 
three-quarters of an inch inside diameter, another is 
half the length and the same diameter, and the third 
is the same length as the first and twice the diameter; 
the drop in volts of the second and third is approxi 
mately one-half that of the first The error in the 
lamp having the greater diameter, which measured 54 
volts instead of 45, as should have been the case, was 
probably due to impurity developing in the vapor and 
a factor which appears on comparing tubes of widely 
different diameters 

Figs. 4 and 5 of the drawings illustrate the relation 
of current to resistance the resistance varying in 
versely with the current, the volts tending to remain 
constant Fig. 4 illustrates a divided vapor circuit 
one leg carrying four amperes, while the other leg 
is carrying two amperes, the voltage over each leg 
being approximately the same 

The second demonstration, Fig. 5, illustrates a di 
vided circuit consisting of a lamp with an additional 
electrode midway between the other two, whereby the 
current in the upper portion of the lamp is one-half 
that in the lower portion The drop in volts over 
each of these portions should have been the same and 
the resistance of one should have been half that of the 
other, but for the discrepancy which was due to the 


greater vapor density in the lower portion, owing t« 
the presence of the mercury forming the negative 
electrode 

The next demonstration illustrated negative elec 


trode resistance or initial reluctance to allow current 


tc pass It also illustrated the passage of only a lim 
ited amount of current by an electrode prior to having 
its initial reluctance overcome. Fig. 6 was a lamp hav 
ing an auxiliary electrode one-third of the distance 
between the positive and the negative electrode, which 
on being connected with the negative electrode by a 
conductor having a negligible resistance, allowed only 
0.02 of an ampere to pass through this short circuit, 


although it was subjected to a measured electrical 
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pressure of 44 volts, while the lamp was passing about 
three amperes. 

These demonstrations practically illustrated results 
obtained by me from a great number of experiments. 

Fig. 7 illustrates one form of my lamp adapted to 
run on an Edisen 110-volt circuit with an efficiency of 
one-half a watt per candle. 

Figs. 8, 9 and 11 show actual efficiencies of my lamp 
at different electric pressures, while Figs. 8, 9 and 10 
illustrate the control of the resistance of the lamp. 

Fig. 11 illustrates the electrical variation due to 
variation in gas density and an immediate effect of 
variation in current and a result brought about by a 
variation in gas density. 

Fig. 12 illustrates the effect on one of my lamps of 
varying its heat-radiating ability. 

Fig. 13 is the efficiency curve for the same lamp. 

The large lamp exhibited was operated by direct 
current. The Weston ammeter in circuit with the 
lamp indicated seven amperes The drop in volts 
across the lamp was 100 volts measured by a Weston 
voltmeter and the light given by this lamp was ap 
proximately 1,500 candles. It was, I believe, the first 
publie exhibition of a high-power vapor lamp, and it 
was exhibited with standard instruments attached for 
measuring its current consumption; in fact, all the 
demonstrations were made with standard instruments 
attached for general inspection. 

- +2 ——e 
“Progress of Inve on,.”—One of the Fifty 
Best Books, 

In January of each year the New York State Library 
prints a list of five hundred of the leading books of 
the previous year and submits it to the librarians of 
the State, and others who may be interested, for a vote 
as to which of the fifty best books should be added 
to a village library Usually about two hundred per 
sons respond. While the list is, of course, simply an 
expression of opinion of persons who know as to 
what books are most in demand, even if they are not 
intrinsically the best, at the same time it so closely 
approximates the public taste in the matter that they 
may be regarded with treat interest We find that 
Miss Mary Johnston's “lo Have and to Hold” holds 
the first place, while Edward W. Byrn's “Progress of 
Invention in the Nineteenth Century” is placed thirty 





seventh. Considering that this is a serious book, and 


entirely different from works of fiction, biography or 
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travel, it will be seen that the relative rank is high, 
especially as it leads our great American humorist, 
Mark Twain, by ten numbers, “The Man that Cor- 
rupted Hadleyburg” being forty-seventh. At the time 
this list was compiled Mr. Bryn’s book had only been 
out some three months, which makes its inclusion 
with the “Fifty Best Books of 1990” most gratifying. 
We have received many expressions of appreciation 
from purchasers of this book, and the notices have 
been uniformly pleasing. 


—i>-<+-0-- 
The Current Supplement, 


The current SuprLeMENt, No. 1321, is one of the best 
numbers of this edition which has appeared in some 
time. The leading article is devoted to the Field 
Columbian Museum, and it is accompanied by eight 
illustrations. “Searchlight Signaling at the Pan-Amer- 
ican Exposition” is by Orrin E. Dunlap. “A Water- 
Softening Process” is described in detail. “The Glasgow 
International Exhibition of 1901" is accompanied by a 
map. “Animal Diseases and Animal Food” is by D. &. 
Salmon, Department of Agriculture. “A General Sur- 
vey of Foreign Trade” is by Frederic Emory. The first 
installment is published in this issue, and cur next 
issue will present a large and elaborate map showing 
all the countries of the world to which we export 
goods. 

— Om -~—-- 

Evelyn B. Baldwin, who is to lead the Baldwin- 
Ziegler Arctic expedition, sailed for Hamburg April 
18. He will confer with members of the German and 
British Antarctic expeditions, and will then go to 
Dundee, where his ship, the “America,” is fitting ont. 
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RECENTLY PATENTED INVENTIONS I how means of employing a bieyele | GARMENT - FASTENER 
Engincering Improvements, frame and gearing as convenient means for | Scumipr, Blanco, Cal The 


REVERSING AND CUT-OFF MECHANISM powet In 


FOR BNGINES WILLIAM \ MILLIGAN sprocket-wheel 


Strasburg, Ill It is the object of the Inven- | central shaft 
tion to provide a mechanism for use on various 


types of engines, notably locomotive and trac 


tlon engines The mechanism is easily manip 


Rallway Contrivances, 


present instance the bicycle | designed for use on skirt-bands 


inventor has de 
effectively driving small machinery by foot-| vised an improved garment-fastener, which is strain, both In turning up nuts and in twisting 


Wittiam F. | shaped fulerum to elutch the bolt-head and 


thereby hold the bolt against the turning 


for properly ,; them off. The device is practical and cheap, 


geared by a chain with the | fastening the end of the skirt-band together and holds bolts of all sises very firmly in al 


the proper hang 
CHICKEN-COOP 


CHARLES H, CANFIBLD, | ene 


a coffee-mill and for connecting the skirt-band with the (most any position 
waist to hold the skirt in position and give it 


ATTACHMENT FOR REED OR PIPE OR 
GANS.-Bporraty KR, Baitey, Clarinda, In. By 
use of this attachment, chords or tones 


ulated to shift the engine valves for cut-off or SWITCH a a | Evans, Rushville, | Bath, N. ¥ The coop has two compartments | once struck continue In duration as deatred by 
versing pury nd | ompletely under | Neb "his rallway-switch is arranged to be} in which fowl may be placed, and from which | tne performer, thereby permitting further pan 
the control of the engineer opened and closed by a mechanism under the | they may be independently removed rhe cution, the tones thus produced intermingling 


control of the 


train can be 


Mechanical Devices, ite track 








engineer of a train, so that te | various arrangements of parts provide proper 
run on the main track or on a | ventilation for the fowl, and also enables them 
engineer can close a awiteh | to be readily seen and inapected 


with the sustained ones In other words, cer 
taln keya may be struck and held depressed 


The coop, | indefinitely without requiring continued pres 


MACTHIINI PRRDINAND ‘ ae « analy bee o . » , » . " 
.. cee 8 which has carele y been left open, and there | when not in use, may be folded and trans sure of the player's hand, so that the corre 
eKRiCH, Gallor Ohio il Invention ‘ » . “ nts he ' o . " " vr] 
KK ! hee ney by prevent accident rh irrangement mm por ne —o place to place, thus occupying sponding notes will sound as long as destred é 
ile to an apparatu ’ wlding wheel-hubsa ‘ tk i le w 4 ~ . . . ’ 
pal ; San pri 1 awiteb-sahifter havin 1 three-armed very little space or until the depressed keys are mechanically 
o ‘ Wore atin 0 ~ ; ( ) Th ' . 
fol .- ; | . A mean n° lever adapted be actuated by a ce ‘ne under | HORSE. BOOT Anriun Coun, Oak Lodge, | released at the will of the player ’ 
ipparatus the hub t ag and turned as een | the control of the engineer otched bare are | Pelford Park. Streathan i ( a. W 
Route go a ad the wicbea ax elford Park, Streatham Elll, London ‘| PROJECTILE. —Da. Wowiam BF. Cou 
poke | driven therein tha i“ por “ connected with the lever \ shifting- lever has | 7 neland This invention relates to improve B. x 
{ ! ha | untformalty rovident Bullding, Waco, Texas rhe projec 
placed in position with a ' in ' connection with the awiteh points and is | ments for beota for horses when employed on lle te to t , ly t ' " "1 
. ‘ . : 
st the nme thie perm th work to be rdapted to alternately engaged = by the grass lands for the purpose of drawing rollers tile la to be used only In & gun having an ¢ p 
lone more rapid ind oeffectively than by tched be *]} theal bore, since thin form has merita which 
. . . . horened DAT mowing machines, carte and like, ehletty om 
hand ca pare ty if-link siaienhuate , are of much importance The projectile is 
tine i] “opin re KA, ° e ‘OUTS, 
: | , coping a —_— aro elliptical in crow section throughout the length 
CTIANGE  GEATIINE Kink GG. Jon NS TON Vehicle Accessortes, parks and lawns in proper condition Such ‘ 
l nr tl | hoot it t ib) of Ite bedy, and is also twieted to conform with 
You tihlo | ( ine earin j partiou , , , : wots are wee 0 reven aa fae posalble po 
ya MEANS POR SHCURING BLASTIC TIRES | ™ p I the bore of the gun rhe front portion of the 
larly adapted for automobil md comprine ro WHEELS Wittuiaw Fo Winns iT and | the marking and cutting up the grass by 


but two gear-whee irranged that adjust ‘ 


Miscellaneous Enventti 


FALL - BOARD AND 
CHARLI I’. Reers, Albany, N. ¥ The inven 


ment of different peed in be quickly tac don England 
Ihe hange gearing | f very hnple construc 
tion, and ts not liable to be isily injured on the tire or 
MOP-WRINGER,—Tromas F. Conpon, Dor. | the groove of 
vt rhe wringer can be used on any or- | @dapted to eng 
mry pall, and aquee he mop t in i] the wheel-rim 
ol degre: Ihe onstruction comprise \ hey | a 
upporting frame, previded with an upwardly groove of the 
projecting member Hell-crank levers are ply. | tenslon may 
mm!) to the frame mal veezing roller are 
unted in the bell-erank levers A slide is | the wheel, so ¢ 
vertically movable on an upwardly-projecting 
member of the frame and extends inwardly 
ibove the roller A link connects each of the 
bell-crank levers with the slice 
LATIHT WILLIAM Ropinson Aurora, Il 
The invention is a watchmaker'’s lathe which 


tion provides 
is especially designed fo 1utomatically turn 


articles having more than one diameter 


such that the 


} as balan ataffs bart arbors center 
i 1 lance 1 trrel-arb en and is adapted 
T annon-pinions, thir nd fourth escape : 
retell d an , p mit the musi 
pinions, pallet arbors, type-bar pins for the hkeve The 
riting-machines, and the like rhe novel 
t es of the invention are a carriage sup fall-board 
D ed by a spindle, mounted both to turn and 
COMBINED 
On the spindle is a yoke A revoly IBINEI 


mechanism is employed to impart a| ~ 
The combined 


IS Great Pulteney Street, Golden Square, Lon 


rhe means of attachment com 


the ends of the tire and prevent creeping 


new fall-board and music-desk 
for planos and 


board is noiseless 


| 
i 
moved into an active position upon opening the } 
| 


COVER CORINNE DuProuR Savannah, Ga 


undervest and corset cover com 


the animals’ feet, especially 


when the ground Is soft 


cover, which are received tn 


applied to the band or banda | secured upon the threshold tn 





*. as a wear-plate for the sill, 





MUSIC - DESK 

e+ when the door is closed 
TRIPPING ATTACHMENT 

| 

organs The construction te | SLINGS Louvurs H. Aver, 

n operation, | Slings for lifting sugar-cane, 


music-desk is automatically 


NDERVEST AND CORSET 


wet weather 


the 
and maintained after the tire has been put on | recess, and Is projected at ite front edge over 
to Insure a close butt-loint of | the recess. The weather-strip is formed with to alide 
a guard-plate, and with curved ribs above and 
below the plane of the gi ud-plate The 
weather-strip operates when the door is open 


by the door, in position, to serve as a weather 


sling to discharge the load Such 
t 


| their original position automatically, thus say 


body is likewise tapered toward the point, 
which Is constructed with a thin edge having 
a twiet or reverse curve With this form of 


prise inwardly projecting flanges or wire edges WHRATHERSTRIP Mra. Anticon TAsPLTON projectiio the rapidity of rotation is matp 


Lamont, lowa Adminiatratrix of Norman N tnined and the filght even increased, while the 


rim; a metal strip or strips | Haselton rhe threshold is formed with 4 | resistance and friction of the alr are sald to be 

ve the flange ind to eneclrel longitudinal recess in ite upper face, such re reduced 
tha vhen drawn tightly | e¢ being In advance of the formed 1 NON-REFILLABLE BOTTLES ALMXANDEN 
‘ curely in position in the | lower plane than the corresponding face In | tyre yaven, South Nyack, N. ¥ The non 
rim; and by means of which the | the rear of the recess A retalning-plate 18 | pufitiable bottle comprises a casing fixed in the 


rear of the | neck of the bottle. In this casing a content 


stopper having an outlet-channel le mounted 
An outlet-tube tle fixed in the casing 
and opens at ene end into the bottle, the other 
end of the tube opening into the stopper-outiet 
when the stopper has moved into an outermost 
position upon tilting the bottle After the con 
tents have been poured out of the bottle, and 


is adjusted 


the bottle is placed upright, then the stopper 


FOR CANE -|by its own welght glides back to close the out 
Piaquemine, La. | jet-channel 
hay, corn, and 


DISTANCE AND ALTITUDE MBASURING 


to fold very compactly to per lthe like, are commonly provided with pivoted | INSTRUMENT.— Lewis N. Homnerex, Mineo, 
desk or rack to come close to | hooks, which can be tripped 


release the | tnd Ty. The instrument ts an twproved com 
hooks must | bination distance and altitude measuring In 


restored to their normal position by hand | strument designed for use by mariners and by 
jand re-engaged with the releasing device. Mr.| surveyors and engineers. The instrument ts 
Avet has devised a construction and arrange-| particularly noteworthy for the rapidity with 
}ment of sling-hooks which restores them to] which results are obtained 


POLYPHON® ATTACHMENT NiowMAN 





' j n o ; ‘ lle r t 3 j ta , 
0 * he voke Y pin. msc eae ie prises a body having a front and rear flap se- |!" time and tabor, Jensen, Bureka, Cal. This Invention provides 
wit 1 e@ motion to. the carriame 00 46 cured to its upper end, these flaps being pro BOLT-HOLDER,-HermMan Stave, Wland-|an attachment for phonographs which ts de 
hn e article according to a predeter vided with means for securing their outer cor. | reau, 8. Dak The bolt-holder is provided with | signed to reproduce the recorded sound with 
mined ners together Thus the combined garment |a lever having a chisel-shaped fulcrum made | double the usual volume The arrangement 
can be used for the protection of the chest and to cluteh the bolt-head, while the outer end | consists of two styl and diaphragms fitted to 
DRIVING-GHAR Wittiam Hi, Youna and| back with an ordinary dress, or employed as a j of the lever Is anchored to some solid part to\ two tubes opening inte a common horn Not 
WILLIAM . @ ' Rockyford, Col Ihe orset-cover with a low-necked dress 


| permit pressure to be brought on the chisel-| only is the volume of sound Increased, but tte 
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quality te enhanced: for the very rapid repro 


duetion of the ind produced by one etylus 
wives to the ton onmething f that human 
timbre which 1 mly to fien lacking in 
talking machine 

PiCTCRE WANGEH Il. tl, Bonomon, 48 
Center Street, Manhattan, New York city This 
device | intended to rewulate the position 
helght and inclination of a hanging picture 
In other words, with thie attachment in use 
any pieture may be tlited #o tha it Assumes 
the position most favorable to it rroper exhi 
bition if, after aaving been thu inclined 
it be found that the picture hangs too high of 
too low the height desired may enasily be at 
talned These operations may be very rapidly 
performed by any one In order to secure the 


result mentioned tt le not necessary to remove 


the picture from the wall, nor is the frame o 


wire in the least injured rhe device may be 
operated as often as is desired and may be at 
tached to a frame of any size with perfect 
enfety 

LAWK-BOLT Kowin | CONBER Selkirk, 


locks 


sdjustable 


door 


Manitoba This lock-bolt for 


in provided with a belt 


(an 


lengthwise 





ao that under ail condi n t will suffictently 
eluteh th hasp or bolt itech This adjust 
ment enables the bolt to be engaged securely 
with this hasp orf atel hould the door or 
frame shrink, without necessitating the reset 
ting of the lock or ite hasp 

PAPER BOX Jossru 67 CRAW Jersey 
City, N. J The paper box Is especially adapt 


ed to be used as a wrapper for fine 


construction ts such that the box may be par | 





tlally open at both ends, or entirely open at | 
one end and partially open at the opposite | 
end The end of the 0x can be partially 
closed by side and end flaps, cushions being 
formed against which another box containing 
a brick may abut Thus, bricks can be packed | 
and shipped without damage 
ATTACUMEN'T FOR INK - BOTTLES 

Lovis Sconors, Manhattan, New York eclty. Mr 
Schoen has invented a simple device which ts | 
readily attached to the neck of an Ink-bottle | 
and which tneludes in its construction a pen 
rack, a penwiper, and a lid which supports a 
cork for the botile A portion of the cork can 


be utilised for clamping pen which are to be 


removed from a penholder 

WINDOW SLLUTTER FRANK CHAS! 
Sutton, N. ul Ihe 
to provide a 
mit the 


conveniently 


South 
Object of the 
window shutter arranged to per 


operator to opn or close the slats 
without 
sash \ 


window 


from the invide of a room 


being competied t the window 
finger-lever ts 
below the a@eh, the 
colneldent 


open 


fulcrumed on the frame 


fulorum of the lever being 


sash to permit the rocking 


with the 





of the lever when the ah is closed A con 
nection between the lever and an adjustable 
part of the window-shutter permits the opera 
tion of the latter 

AUXILIARY BOX-COVER Moritz Meyer 
Manhattan, New York city rhe inventor has 
devised an auxiliary box-cover for use on cigar 
boxes rhe cover can be attached to the box 
without disturbing the igars or without re 


quiring the removal of the riginal box-cover 


rhe improvement permits the ontents of the 


box to be conveniently removed, excludes dust 
moisture, and the like 

BUST-FORM Emity HH. Wrient, Marhat 
tan, New York city The bust-form provided 
by this Invention Is ensily attached to a corset, 
readily maintains its form, and gives the dress 
the proper hang rhe bust-form has sufficient 


flexibility readily to conform to the motion of 


the body without discomfort to the wearer 
Designs. 
SHOBLACI FASTENER I@NJAMIN I 
Kocnu and Samus. Broom, Brooklyn, New York 
eity The leading feature of this design is a 


hook-like 
terminating in an en 


body portion having a 


side 


eylindricai 
projection at one 


largement 


Nurs.— Copies of any of these patents will be 
furnished by Munn & Co, for ten cents each. 
Please state the name of the patentee, title of 


the invention, and date of this paper 





NEW BOOKS, 
Fisu 
Fourth Annual Report of the 
and Fish 
September 50 

ceived at thie office 

much credit for 
coplously illustrated 


ETC. 

Commissioners’ Report. 
New York 
the 
been re 


GAME 
The 

came 

ending 


AND 


Commissions for 
1808, has just 
The Commissioners de 

producing this work, 
with handsome colored 
phetographs of varieties of both game 
aud fish, which are as true to nature as art 
can show them. A large variety of both salt 
and fresh water fish are shown, colored very 
natural to life, while the Illustrations of 
ducks, pheasants and plovers are most inter- 
esting. The letterpress is extremely Interest 
Ing. treating in detall the habits and diseases 
of many kinds of fish. The increasing interest 
in all out-of-door sports and the living things 
of nature ls wonderful, and is proving of great 
benefit to the country at large To many 
sportsmen the love of nature, the propagating 
and protection of game and studying their 
babite has in a measure taken the place of a de- 
sire to kill everytuing In sight. The Game and 


year 


serve 


many 


Fish Commissioners are all well-known men, 
who have truly at heart, without any selfish 
motives, the protection and welfare of the 


game and fish of the State of New York and 
elsewhere. 


Invention ta] 


|eary to give the number « 





Business and Personal Wan 


READ THIS COLUMN CARBFULLY.-You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu 


facture these goods write us at once and we will 


leaond your name and address to the party desiring 





in every case it neces 
the inquiry. 
MENN & OO, 


the information 





‘ thicago. Catalogue free. 
For 


Marine lron Works. ( 
Inauiry Ne. 46%. 


manufacturers of alum- 


U. &”" Metal Polish Samples free. 


quiry No. 463. 


dermy supplies 


Indianapolis. 


For manufacturers of taxi- 





Motor Vehicles, Duryea Power Co., Reading, Penn. 


Inquiry No. 464,—For 
motor fans, 


WATER WHEELA. 
inquiry No. 465. 
" 


dwelling yuses for circulating air; 
used for sewing machines. 


manufacturers of spring- 


Alcott & Co., Mt. Holly, N. J 


For small motor fans for use in 
motor like that 


Waterbury Button Co., Waterbd’y, Ct. 


For 


Yankee Notions. 
Inquiry No. 466, 


rubber. 


manufacturers of sponge 


Ihes & Special Machinery Amer. Hdw. Mfg. Co 


| Ottawa, Ill 


For manufacturers of machin 


Inquiry No. 467. 
ery for making hair felt 


Handle & Spoke Mehy. 
Chagrin Falls, O. 


Ober Mfg. Co., 10 Bell &t., 








bricks, The | '™* 


nquiry Neo. 468,—For manufacturers of all kinds 
of rubber specialties 
For sale New Automobile Steam—$ W iison 





Easton, Pa.” 


airy Ne. 469, 
y 


For parties to make a bent wire 





nove 
Sheet Metal forms 
rhe Crosby Company 
nauiry Neo. 470, 


tons Capacity 


dimcult 
N.Y 


For a small ice plant of about 2 


Stamping a specialty 


Buffalo 


Sawmill machinery and outfite manufactured by the 


Mfg. Co... Box Li, Montpelier, Vt 


nivy No. 471.-—-Por 
strong paper boards 


Lane 


manufacturers of very 





Our number 4 Catalogue of Automobileparts, write us, 
Standard Welding Co., Cleveland Obio 
Inquiry Ne. 472.—For 


ing about a horse powe 


email gas engine develop 


Rigs that Kun Hydrocarbon system Write St 
Louis Motor Carriage Co., 8t. Louis, Mo 

. y Ne. 47%3.—For manufacturers of «mall 

ss0line oF Kerosene engines suitable for farm work 





SAWMII Send for Cata 


logue B. 


Variable friction feed 
ymatock, Mechanicsburg, Pa 


Inquiry Ne. 47 For manufacturers of rubber 
wading pants with boots attached for fishermens’ use 





Geo, &. Ce 


Ten days’ trial given on Daus’ Tip Top Duplicator 


Felix Daus Duplicator Co., 5 Hanover St., N. Y. city 
Inquiry No. 475.-—For special rubber rivets and 
compounds for repairing pneumatic carriage tires 


Machine Work of every description Jobbing and re 





pairing The Garvin Machine Co Me Varick, cor 
| Spring Sts., N.Y 
| Inquiry No, 476.—For manufacturers of sheet 
iron 4 inches wide and up 
For sale and introdaction in Scandinavia, of Ameri 


| 
| 





| 


| Buffalo, 





can goods, any and all Apply to O. 


, Copenhagen, 
Inquiry No, 477.-—-For 


chines for domestic use 


Sonner Denmark 


small outter making ma 


The celebrated “ Hornsvy-Akroyd” Patent Safety Oli 


| Mngine is built by the De La Vergne Refrigerating Ma- 


chine Company. Foot of Kast 138th Street, New York. 


tnauiry No. 478. 


popeor 


For @ street outfit for 
Right to take out foreign patents on my 

Suspender End Attachment, U. 8. patent to 

11. Address C. H Prescott, Ark 


Iuquiry No. 479.—For small 
cheap globe or gate valves. 


For Sale. 
Invention 
issue May 4 Dome, 


manufacturers of 


or on royalty to manufacture my 
to be used asa 


Will sell outright, 
patented poison guard paper, a device 
eafe-guard against accidents with poison For making 
Paper, Roll Paper. Paper Bags, Boxes, 
Labels, etce., and changing any ordinary 
bottle by pasting the paper on it 

packages. For Wholesale and Retail 
Manufacturers of Chemicals, Paint, etc. 


Wrapping 
Envelopes, 
bottle 


to a poison 


also poison 





Druggists 


Will stand full investigation For particulars, Ad- 
dress, Patent, care of the SCIENTIFIC AMERICAN 
New York 


manufacturers of cable 


Inquiry Ne. 480,—For 
4 inch wire 


cham made from \& inch to 

Sheet Meta) Novelties, Articles and Stampings of all 
Tools and dies manufactured on contract. Ad 
7th & Hudson 8ts., 


sizes 
Standard Stamping Co. Cor. 
N. ¥. U. 8. A. 

Ioquiry Ne. 481. 
supplies. 

Wanted.—Skilled artist in mechanical art work. No 
one need apply who has not a knowledge of mechanics 
coupled with artistic ability and experience. Address 
Artist, P. O. Box New York. 


Inquiry Ne. 482.—For parties to make a cheap tin 
box, flat and round ; of a balf pint capacity 


dress 


For dealers in wood engravers’ 





A Winton motor carriage, mode! 189, for sale. Price, 
$000 f. o. b. cara Syracuse. This machine is in good run 
ning order, and was run less than 500 miles. Address, 
William Schmidt, 330 Bast Genesee St., Syracuse, N. Y. 

Iuquiry No. 483.—For manufacturers of an elec- 
trie pen for perforating maps or patterns. 

Moistener and Sealer. For moistening and seuling 
Stamps, Envelopes and Labels. Patents forsale or on 
royalty Excellent chance for manufacturer with 
facilities for introducing a useful device. Address, 
CHAS. L. VOSE, Westerly, R. 1. 

Inqairy No. 484.—For parties to install system for 
electric welding of | tubing, 

TeMPTiIne TexMs.— Those who are planning an 
early trip to the Pan-American Exposition will be 
interested to learn that the $12 excursion tickets from 
New York to Buffalo, over the Lackawanna Railroad 
will be on sale every day during May. The limit is ten 
days.— Another excursion trip is for $18 and tickets will 
be good for fifteen days, beginning June 1. A particu- 
larly tempting rate is a 89 excursion ticket to be sold 
on Tuesdays during May, good for five days, and bon- 
ored only in coaches.—A beautiful guide to the Expo- 
sition, telling about its — wonderful features, is 
being sent out in r it d by 
four cents in stamps, to T. Ww Lee, General Passenger 
Agent, New York City. Write for one. 








I’. Jespersen and | 


making | 








| 


| 





| other 


Inquiry No. 485,-Por the makers of mac hines 
for stiching and riveting belta with solid copper twi 
go rivete and fasteners 








Cy ty Ne. 486.—For manufacturers of boiler 
cnutines 
paul 4 Ne, 487.—For parties to make light sheet 
all art 
In 488.-For dealoy in new or « nd 
hand ¢ ines of about 4 or i horse power, for 
running car of ut pounds weight 


Inquiry Ne, 480.—or manufacturers of stereo 
soopes and magnifying ginsses 
Inquiry No. 490.—For dealers in life motion pi 








ture machines, such as the Chronophotographic Mach 
ine, the Mutograph and others 
Inquiry No. 491.—For manufacturers of round 


cheap mirrors %% in. diameter with metal rime; ala 
without rims 
Inquiry No, 49%.—For manufacturers of cheap 


mechanical telegraph 
combined—no battery 
Inquiry No. 493. 
of eleven-sixteenths 
seams to be soldered 
inquiry Ne. 494.—For smal! ice making machines 
and cooling apparatus to work by hand 
Inquiry Ne. 495,—For manufacturers of steel tub 
ing one-sixteenth inch thick by 4 in diameter and over 
2 feet long 
uiry No. 496. 
Northrop Loom Co. 
Inquiry No. 497.—For parties handling the Trope 
nas process for steel castings 


instruments, key and sounder 


For manufacturers o 
inch and ¥ inch it 


ftintubing 
diameter, the 








For the present address of the 





Inquiry No. 498.—For small practical and cheap 
typewriters 

Inquiry Ne. 499.—For manufacturers of glass 
moulding machinery 

Inquiry No. 500.—For machinery for envy 
making 

Inquiry No. 501.—For manufacturers of up-t 
date brick and tile machinery 

Inquiry Ne. 50°2.—For manutacturers of gasoline 


lighting system for buildings 


Inquiry No. 503.—For manufacturers of liquid-air 
motors anc erators for use in a boat 


Inquiry No. 504.—For manufacturers of machines 
for testing lubricating oils, 


amyglesks 


HINTS TO 








~~ 





CORRESPONDENTS 


Names and Address must acc 
no attention will be paid 
our information and not for 

References to former articles ot 


ompany all 
thereto 
publication 


anewers should give 

date of paper and page or number of question 
Inquiries not answered in reasonable time should be 
repeated; eorrespondents will bear in mind that 
some answers require not a little research, and, 


endeavor t 
this 


though we 
letter or in 
his turn 


either 
must tal 


reply to all 


department, each 


Buyers wishing to purchase any article not adver 
tised in our columns will be furnished wit! 
addresses of houses manufacturing or carrying 


the same 
Special Written Information on 
rather than general interest 
withont remunerati« 
Scientific American Supplements referred to may be 


matters of 
cannot be 


personal 
expected 





had at the office Price 10 conta « , 

Books referred to promptly supplied on receipt of 
price 

Minerals sent for examination should be distinctly 
marked or labeled 


(8165) W. F. G 


me to 


writes Please refer 
tind 


directions and specifications for 


some article or work where I can 


plain and easy 
making 
tus for 


and constructing a home-made appara 


practice work and experiment (with 
Morse key 
less telegraphy A. We 
“History of Wireless 
mail Also SUPPLEMENT 
1213, 1219, 
information 


the ordinary and sounder) in wire 


can furnish you Fahie's 
relegraphy,” price $2 by 
1181, L177, 1192, 
cents each, all containing 





price ten 


concerning wireless 
asks l 


instead of 


telegraphy 


Can I 


platinum on the 


(8166) A. G use any 


metal spring 
coll deseribed in 


difficulty in get 


screw of the induction 


160, as I 


SUPPLEMENT’ have 


ting it? A. Platinum should be used because it 
burns very slowly and does not oxidize easily 
2. Can I use well-varnished wood instead of 
vulcanite as a commutator cylinder? A. Yes 
but use shellac varnish 

(8167) C. A. asks: Would you kindly 
tell me what way to arrange the carbons in an 
electric arc furnace so that I could get about 
one square inch of heating surface, that is, the 
are between the carbons; and could two large 
carbons be used, say, four inches long, with a 


inch are, or would it be 
Could 


quarter 


use small ones you give me an idea of 


what heat there is in an arc, and would it be 
very expensive to run such a furnace? A 
You can arrange the carbons as you propose 


for an electric furnace, and increase the num 
ber of pairs till you have the heating surface 


you require. The heat of an electric furnace | 


the highest on the earth ever produced by man 


Any desire. heating effect can be produced by 
continuing the current for a sufficient time 
SUPPLEMENT 1077 gives an account of a num 
ber of electric furnaces; price ten cents 


(8168) J. K. asks: 
me whether there is any 
ink from half-tone pictures or 
paper off on glass so as to show In a 
lantern? A. We do not know any 
moving a picture from paper to glass so as to 
use the glass as a lantern slide. The best way 
is to make a photographic copy of the picture 
and use that as a slide. 


(8169) G. E. H. writes: 
structions for the construction of voltmeter 
and ammeter, in SuprLementr 1215, are par 
ticularly for E from O to 125. How much 
less wire No. 40 would I use to get a better 
reading for electro-plating dynamo of 8 volts, 
allowing a range of 0 to 15 volts? A. To 
change a voltmeter so that it shall give about 
the same deflection for 15 volts as for 125 
volts, you will need about one-eighth as many 
turns of wire In the coil. 2. The capacity of 
machine will be 35 amperes. Would not No. 8 
be about right for winding the solenoid for 
the ammeter? A. No. 8 wire carries 35 am- 


Will you please tell 


way of 


magic 
way of re 


1. The in- 


taking the | 
engravings on | 


| 





advisable to | 


| 





peres with ease in the open alr oh. Wire 
tables give ca.rying capacity of wire thas 
Concealed and opes When ia it sup 
posed to be open and concealed’ A. “Con 
cenled” wire is wire in molding so asa to be 
out of sight and mway from a cooling draft 
of alt It will heat worse than open whre or 
wire exposed to the alr 4. Allowing 2,000 
imperes per square inch phase, state rule for 
figuring carrying capacity of any size wire 
\ A wire cut open exposes a circular end, 


Find the area of that circle by measuring the 
diameter and multiplying the square of the 
diameter by 0.7854 Multiplying this result 


by 2,000, you have the amperes of carrying 


apacity 


(8170) R. S. V. asks: 1. Is there any 
way in which | can tell the difference between 
iron and steel; and between common copper 
wire and magnet wire? A. It is not easy for 
an inexperienced person to tell iron from 
steel Magnet wire is copper wire covered 
with a winding of cotton or silk thread 2. In 


making a magnet close the tron core half to 
be covered with paper or some other non 
onductor, will common wire do instead of 

ignet wire? The iron core should be cov 
ered so that the opper wire shall not come 
in contact with it rhe copper wire must be 
covered with cotton winding so as not to come 
in contact with any other wire. 3. What kind 


of instrument measures the ohms of resistance 


of anything? A. There is no instrument for 
measuring resistance A standard of resist 
ance is required and a galvanometet Rooks 


on electrical measurement will tell you the 
process 4. Will those small carbon rods you 
tell how to make In “Experimental Science,’ 


TOS pendants for the micro 


battery 


on page do for 


phone on page O85 instead of carbon? 





\. Yes if made small enough 5. What tis 
meant by cautery work A. Cautery is cutting 
by a hot knife or wire heated by electricity 
6. For that water composer in “Experimental 
Science” on page 560, do you need to use plati 
num wire all the way to the batteries’ Should 
it be Insulated, and what size should it be? A. 
Piatinum wire is needed only for the parts 
under the water Any size will do 

(8171) R. L. S. asks: 1. What is the 
method for testing flelds and armatures for 
short circuits A. Measure the resistance as 
the work proceeds, and if that does not de 
crease there should be no short circuits lar 
ham's Shop and Road Testing of Dynamos 
and Motors,” price $2 by mall, should meet 
your needs 2. How can | make a cheap rheo 
stat to be used with current up to 30 volts and 
S amperes A. If by your question you mean 
hat you want 30 volts in your external clr 

ind will ake up the rest f the voltage 

in the rheostat, you will proceed as follows 
Suppose the yoltage of the circuit is 110 
rhere will be a drop of 80 volts In the rheo 
stat, and SO in your apparatus; S amperes 
will flow through both You will require 10 
ohms of wire arranged in coils with air circu 
lating through them so as to keep them cool 
No. 18 tron wire will be the right wire to use. 
You will need 600 feet of it If the voltage 
is other than 110, proceed in the same way as 
above and calculate the length of wire at 
about 60 feet per ohm, We should suppose it 
to be better to buy a rheostat from some dealer 
in your city 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


APRIL 16, 1901, 
AND BACH BEARING THAT DATE. 
[See note at endof list about copiesof these patents. ] 


supporter, W. J. Teufel 672,391 


making same, salicylglycolic, H 


Abdominal 
Acid and 


Vieth 672,156 
Air brake, G. Westinghouse - 2 672,115 
Air brakes, low-pressure alarm and indicator 

for, A. H. Parsons " 672,106 
Amalgam containing copper or precious 

metals, treatment of, J. H. Burfeind 671,988 
Ammonia, retort oven for recovery of, O. 

von Giles 672,050 
Ankle protector, H. J. Collis 





Armatures and inductors for dynamo-electric 
machines or motors, construction of, O 
Lasche 

Assorting machine, J 

Automatic switch for 
ers, A. Schlatter 


B. Eberling 


groups of transform 


Axle, adjustable wheel, ¢ L. F ahnestock 
Axle box fastening, vehicle, W. C. Page 
Badge, F. Fraizer ‘ 
Bag See Traveling bag 


Munford 
T. Munford 


tale cover, cylindrical, T. T 
taling cotton, means for, T 
Jaling press, H. L. Duncan 

Ball bearing shears, L. A. Williamson 
Band cutter and feeder, W. Saighman 
Basket handle, fruit, L. A Rpragne 





Bath tubs, vapor and shower bath attach 
ment for, H. G. Larzelere : ‘ 
Bearing, bicycle or vehicle spring, KF. L. 


Koehler ... . 
Beer cooler, Walsh & 
Beet topping machine, J. H. 
Bicycle, F. Ric hards 
Bicycle holder, R. G Smith. 
Bicycle support, R. Axel ° 
Binders, straw twine mechanism for self, T. 

P. Owen 
Blotter pad 

jams & 
Boller, A. 


Rohwer 
Luhrs. 


and copy holde! 7 Will. 
Tilford..... 


Worthington 


looped, 














Boiler brace, J. P. ag 4 cae awéveeens 53 
Boller furna steam, J. Foster........ 672,077 
Boller a. Far My for removing, B. 

, 3 er errr - 672,285 
Boiler, “tube cleaner or seraper, G 

POE SE awe shonbovedseceserces 672,206 
Roller washout device, B. F. Keeney....... 671,964 
Books, machine for casing-in, A. I. Jacobs... 671,065 





(Continued on page 269) 
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Hooks, machine for casing-in, 1. M. & i, B 
Plimpton 672,010 

Hooke with feaible binding fastener for, ¢ 
Hufant 

Bottle Gilling machine M. W. Norkewits 

Hox and blank therefor, W 1 Leighton 

Hox staple machine, N. B. Brown 

lioxes, machine for applying bottoms to 
paateboard, A. | Stinehour 

rake shoe, Herron 

tricks, tiles, slabs, etc., manufacture of, J 
Saunders 

Ruckle, 8. BP. Gibbons 

Bugey step, A. & BK. HH, Saunders 

Building block, J. T. Meloy 

Kuilding block, A. Staples 

Burner See Hydrocarbon burner 

Butter cutter, R. F. Stewart 

Button, G. H Anderson 

Button, separable, | J. Haverly 

Caliper adjusting attachment Coomba & 
Jebehen 

Calipers and dividers, L. 8S. Starrett . 

Can making machine feed mechanism, G. B 
Green 

Can top reshaper, M. H. Hitcheock 

Canceler and postmarker stamp, ¢ J 
Dorticus 

Candle holder, R. Simmonds 

Car, A. Heiden 

Car coupling, G. Westinghouse 

Car coupling, M. ¢ Priddy 

Car door, grain, J. R Tay lor ee 

Car draft appliance railway, G. Westing 
house 672,112, 

Car dumping, N. 1’. Cowell " 

Cara, automatic fender for street, W. Mack 

Carbon, are lamp, H. A, Couchman eee 

Carbon sorting machine, M. M. Zellers 

Card punching apparatus for the production 
of jacquard cards, electrical, J. Szeze 
panik 

Cam See Packing cas 

Cash register, T. Carney 

Cash register, J. P. Cleal 

Caster guard, furniture, M. EB. Stockwell 

Casting mold, duplicating, F. Cowden 

Cattle guard, KE. W Wiley, Jr 

Cattle tle, D. BE. Pugh 

Celling, metal, I H. 8. Hawley 

Cellulose for the manufacture of thread, 
preparing solutions of, BE. Bronnert et al 

Cement ofr mere te onstruction, Mel 
ber 672,175, 

Chain ling welding machine, electric, EB. F 
Giraud 

Chair, N. B “Harmon (reissue) 

Chair seat and making same, H. B. Morris 

Chairs to tables, apparatus for suspension 
of, K. Zimmermann 

Cheese press, A acy 

Cigar bunching machine, N. Du Brul 

Cigar cutter, EB. A. Willard 

Cigar vending machine, coin controlled, O 
Beose ° ® 

Cigarette machine, J. A. Bonsack 

Cithern, J. R. Green . 

Clock dial, G. C, Davison 

Clothes rack, J. L. Kerstetter 

Clutch, Davey & Ladd . 

Coat hanger, locking, Sudhe imer & Thon 

Cock and valve, J. Tiernan 

Cock, stop, G. H. Harrington 

Coin controlled mechanism, W. Darley 

Coin rolling or wrapping device, ¢ F. Gold 
beck 

Colin wrapping machine, C. F. Goldbeck 

Collar shaping machine, fold, Grant & Van 
Hoevenbergh f 

Column, sectionh!l wood, BE. 8S. Stone 

Composition of matter, I Brown 

Composition of matter forming L A 
Brown 

Concentrator, trough, ¢ A Taylor 

Condenser, steam, 8 Freeman 

Conveyer, endless belt, J. M. Dodge 

Conveyer loading mechaniam, A. L. Le Grand 

‘ ‘ feed, G. Clif 

( bk. B. M 

Corn bi u ‘ rd 
arn ‘ M. Hazell 

Cotton, machine for forming laps from 
sheets of, W. I. Lewis 

Counter, LL. 8. Dement 

Counterbalance, R. I Ford 

Cross head, F. EB. Stanley 

Crucible furnace, electric, G. de Chalmot 

Crushing — . H. H. Boggs 

Cultivato Joyee & Flarity 

Cultivator attachment, I. I Vanacholack 

Cultivator, shovel, ¢ Hi. Sommer 

Current interrupter jutomatic, H Shoe 
maker 

Curtain bracket, C. B. St. Clat 

Cut-off, rain water, W. Becker 

Cutting machine, W A. Van Berkel 

Cycle saddles, finding surface form for, D 
M. M« a re 

Damper regulator, 8 A. Kellam 

Delinting and ‘hulitng machine, W A 
Pollock 

Denture, removable, A. C. Caldwell 

Die for stamping out labels, etc., R. Gentsch 

Dilator, Kearns 

Dish washer, J. Parrottec 

Door check, F. H, Ogden 

Door cheek, liquid, N. W. Crandall 

Dough we wking and shaping machine, W. 8 
«& Corby 2 oe 

Dough working, shaping, and molding ma 
cbine S. & ¢ Corby : 672,224 

Draw gear and buffing apparatus, G. West 
inghouse 672,116, 

Drawers supporter, 8. Katz i 

Dredge, mining, W. 7 re a 

Dredging apparatus, Wheeler & Mashek 

Drier and pulverizer, Snyder & Seldner 

Drilling tool wrench, Burdic & Zillafro 

Drinking fountains coin controlled valve 
for, S. Wik 

Educational appliance H. Hanstein 

Electrie battery, Steve 

Electric furnace, F. J. Patten 

Electric generator, G. A. Burwell 

Electric motors, means for controlling, I 
Johnson 

Electrical connector, T. J. MeTighe 

Electrical resistance with small heating ca 
pacity, K. Ochs 

Electrode, H. BE. Waite 

Elevator See Mechanical elevator 

Engines, electric gniter for gas, Sevison 
& Cond 672,017 

Engine, electrical igniter for explosive, M 
i sates 672,411 

Engines, sparking ignite for explosive I 
R. Simms 672,196 

Engines, sparking igniter for explosive, W 
Roche sy 

Envelope, filing, B. R. Kittredge 671,068 

Excavator, G. W King 672,089 

Fans, ete., supporting device for electric, L 
N Db. Williams 

Fastener, W P. Devine 

Feed apparatus, automatic boiler Ww P 
Kidder 

Feed mechanism, 8S. I & A. J. Diescher 

Feed table, 8. BEB. Die el 

Feeder, boil J. H. Bullard 

Feeding water to boilers, A. Waterhouse 

Fence, pileket, W. H. Snyder 

Fender See Plow fender 

Fibrous article and roducing same, G 
Kelly 

Filter, water, E. P. Lynn 

Filtering material, manufacture of, G. Mac 
Donald 

Fire alarm system, electric, F. Gardner 

Firearm trigger attachment, ¢ Il. Hoehn 

Fire escape, A. J. Dodd 

Fireproof building material, constructing 
ght, W ither 

Floors, manufacture of M. Koenen 

Flour bolting macht ( I White 

Fly paper, sticky, L. G. Heinritz 

Furnace d perating device, L. Hartel 672,000 

Furnace feed no am. 8 I & 
Diescher 671,989 

Furnaces, means f ling ores from roast 
ing J Jacobs 

Cage A. J. Lues 

Game table, S&S. B. Comat h 
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American, 





00D or METAL 
Worker's 


Without Steam Power should 
use our Foot and Hand Power 
Machinery, Bend for Catalogues 


A~— Wood. working Machinery, 
B Lathes, ete 

SENECA PALLS MPO. CO. 

695 Water St., Seneca Palis, N.Y, 


ROTARY ENGINES.—ARTICLES > 


ON 


this type of engine, fying many Coteie and Rit 


tions, are contained In | BUPPLEMENT O8. 
1186, 1193 and 1909. Price 10 cents each or 
€ ne 


sale,by Munn & Co. an wadealers. 


SUPPLIES 


ENGINES Foo, E 
LATHES. 1°\3"". 








a Turret Lathee Plan- 
Foot an nd Po ower . on re Ghe rs, nd Dri Pres 
SHEPARD LATHE CO., ‘ w. 9d 'Bt., atl 0. 


‘ moiumatl 0. 


Every kind ot 
Tool for Steam, 
Gas, and Water 
Fitters. Every 
Tool has our 
personal guar- 
antee. We have 
been the Lead- 
ing Tool Manufacturers for Fifty Years... 


WALWORTH MFC. CO., 
128 To 136 FEDERAL Sr., Boston, Mass. 













State 
size and amount of 


WROUGHT 


PIPE 


wanted and we will quote prices. It costs you 
nothing and may save you much. We ship 

Stock quoted promptly and therefore 
make prices only on exact specifi- 
cations. AERMOTOR ©0.,, 
Chicago Heights, IL. 











Gold Stocks Free ! 

















Just to introduce our big western weekly mining paper 
(7th year! we will send a foloe k of 5 shares full — and 
non- assessable in a Cripple Creek Gel e Free. | 
You must send us 50c, cash or stamps fora 6 months’ trial 
sub. to our illustrated weekly paper Clubs of 5 or more 
Mic. each. Full mining newa, rtificates sent by re- 
turn mail issued to you, © ripp le Creek is a world-beat- 
er. Address. ROCKY MOUNTAIN. MINER 
(Ine.), Denver, Colo, 


||AUTOMOBILE STEAM BOILERS) 


These Bollers are made of fire 
bux ateel, which has a tensile 
strength of 55,000 pounds. A 
double butt strap seam is used 
The bottom end of shell is fang. | 
edtotake flathead This flange 
also takes care of difference in 
expansion between shell and 
copper tubes. tach boiler is 
tested to 600 pounds ©. W. P. 












Can also furnish boilers with 
seamless cold drawn shell. } 
FRANK MILNE, - «- « EVERETT, MASS, 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
MACHINERY ————--euem. 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free, 
W. F. & JOHN BARNES Co. 
1999 Rusy St., RocKroro, iit. 
















The Fraction of a Hair's Breadth | 


implies the most minute aceu- 
racy and it applies particularly 
to that wonderfully precise tool 
shown in cut—the Kight-inch 
. — — Precision Lathe, ed, 4 
s ay inches iong, of fine gerade cast 
ate iron, milled and scrape finish, 
&-inch swing, 22 inch between | 
centers. Plain corning and endless other operations 
may be performed with this tool. Every part built to 
last and guaranteed. Manufactured by 


FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 






Thousands of People 


won't wear wool 
wear wool next to the skin be- 
cause it irritates them. Their 
number is legion who would not 
wear wool if they knew what 
harm wool is doing them. 

Dr. Deimel’s Linen-Mesh Un- 
derwear has become famous the 
world over for its healthfulness 
and comfort in all sorts of 


and cannot 


weather, and all sea 


sons of the year. 


All genuine Dr. 
DeEiM! Under-gar- 
ments bear this 
Trade-mark. If you 
cannot obtain them, 
write to us 


Booklet and samples 
of the cloth free. 


The Deimel Linen-Mesh System Co, 


SAN FRANCISCO, CAL. 
WASHINGTON, 728 Fifteenth St., N. W 
MONTREAL, CAN., 2202 St. Catherine St. 
LONDON, E. C., 10-12 Bread St, 


1rt Montgomery St. 











heat utilising, J, ©, H. 

fantenor, D. Mnedeker. : 

4. T. Bawarda, 
O72. 


Garbage furnace, 
Stut . ‘ 


Garment or fabric 
Gas generator, acetylene, 











. 672,048 
» O72,10T 
0, OT2,18T 


Gas generator, acetylene, A, C, Binetein,,.. @72,227 
Gases as motive power, means for utilising 

liquefied, G. A. Bobrick, ceeeneess 072,206 
Gate, TL FP, King.. ’ 672,080 
Gate, W. FF, Haalett.. .. 672,004 
Gearing, differential, B. Lt. Rydberg . OT2,018 
Generator, Bee Blectric generator, Gas gen- 

erator, 

Glass articles, manufacturing hollow, P. T. 

MAOVORE ceccccccevssesess , 072,153 
Giass cylinders, apparatus for making, iy 

RB, MEOPTEBOM ces escsccecccvnens .. OT2,281 
Glass tube cutter, H. Gook.....0. . OT2,512 
Glazing bar, L. D. Pole. ... 66... cece eens 672,147 
Gold, machine for saving fine and flour, W. 

Moberry ahaneosevevareapeennasteeesé . OT1,078 
Gold oy | appliance, T. J. Burke.... . 672,418 
Golf hole device, F. B. Felton... 672,305 
Governor, F. L. Whitmore. . 6F2,142 
Governor, explosive engine, 

060006 eSsdbae ob 60404) 045 0's be0'8 671,052 
Governor, marine . 4d, Sydney . 671,083 
Grain conducting - pneumatic, D. 

BOROIGOMGOE ccccccvccscccccceceessseses 672,400 
Hair pin bunching machine, |. nam 

672,2 






Hair retainer, W. 8. 
Hammock, M. D, Huff 





Hand drill, portable, Rk. ™. Nuttall. - 
Handle, See Basket handle, Tool handle. 
Harness attachment, Dean & Adrean...... 
Harness hanger, vertically movable, H. A 
BRPODOT cecccccccsccesecvesecceveseces 
Harrow, H. von Schuckmann,...... 





Hat box attachment, J. C, Dunlop 
Hat forming machine, Brew & Mallory. 
Hay rake, horse, BE. J. Cantwell..... 
Heat radiating pipe or tube, B. T. 
Heater, L. Dutrie.....cccceceeces 
Heating furnace, A. Laughlin.... 
Hitching device, P. M,. Bragunier.. 





Horseshoe making, 4. 
I MylOor wees . - 

spring tread, Ww. 

coupling, i. W. Rend 


Horseshoe, 
Hose 


© ooper 









.» 872,150 
-» 672,228 
. OT2,284 





w 
672,001 
672,412 
671,002 
672,381 





Hog chopping machine, J. Hickey. O72 

Hog shac “ie. GC, Wa SENIOR ci vo ccestanes 672, 079 

Horse detac her, dg. B. Naill....... . 672,005 

Horseshoe, T. Cutsinger..... , . 672,014 
blenks, machine for 


672,410 
672,121 
672,180 


Hose pipe or nogale, C, Callahan........++« 672,104 
Hot water furnace, J. T. Robbins 672,400 
Hydrant, B. F. Farrar 672,265 
Hydrocarbon burner, B. .» 672,288 
Ice manufacturing apparatus, . 672,086 
Ice shaving machine, A .. O72,418 
Incubator, M. ‘Treater -+» 672,106 
Indicating mechanism, coin” controlle “, G,. 

we MOON ck csad cdkweveneceseeee stdout 672,027 
Indicator, See Time indicator. 
Indigo paste, making soluble, B. Flick, Jr. 671,004 


Ingot stripper, 8. 8. Wales..... 

Inhaler, W. H. Metealf....... ; 

Inhaler, anesthetic, B. M. Morg 

Inhaler for ithol or similar eubatans 
ay 














672,108 


+» OT2,177 
. 672,151 


Gellhaus, .....066. 672,822 
Ink, B. Millison. é ° oii ‘72 
Inking pad, F. Car! ‘ . 672,120 
Inkstend, é. H. Higgins. see sees O72,107 
Insect guard, B. Randolph............+ 671,078 
Insulating duct, fireproof, H, N. & B. D. 
BOGOF occcccvesccosgccens . 672,071 
Insulator for conduit « J 
M Saudia et Al... cccccccvere ... 672,010 


Jack, C. L. Keene seee 
Jar closure, C. Taylor... 
Jar ov, fruit, W. 8 7 
Junction ; “ 

Kiln and - ing oven, 












« vom bined, HF 


Weljers .....5. epsedoevenescea’ 
Kiln for burning sewe r vie, brick, ete., 

W. Te, FROMBOB. ccc scccsevcscgsvccecens 
Knit undergarme 7 ‘lady’ 4, R M. Appleton. 
Knitting machine, B. J. Franck ° 
Kuitting machine, A. Sedmihradsky 
Knob, carriage curtain, F Neider... 
— holder, T. Awdry sehen oeee 

incandesce nt, A. Binding 


> © ~' trie 


Lamp fount indicator, W ek 
Lamp, night, H. Moller 
Lantern, W. R. Dodson... 
Lantern holder, J. H. Clark. 
Lathe, J. Hartness, : 
Laundry ing, apparatus. for electrical, a. D, 
Burton 
Lawn sprinkler, Havard & Kinn. 
Life preserver, G. W. Mitchell. - 
Lifting or hoisting devices, re gistering | a 
paratus for use in connection with, Ww 
A. A. Roper 
Linotype, Whittaker & We 
Linotype machine mold, Whittaker & West 
Liquids, rotating apparatus for tempering, 
C, y. Rametedt.......... 
Lock. See Permutation lock. 
Lock, W. Schuleter....... 
Loom filling changing mechanism, 0. Ja- 
MOND covcccscesevecesecccecosses ° 
Loom for weaving pile fabrics, J 
Looms, automatic 
for, B. F. Meyer..........+. 
Lubricating de vice, H. A. Knox 
Lubricator, . W. Marvin.... 
Lubricator, W. W. Dodge.... 
Lumber joint, M. B. Baton.... 
Magnifying glass, J. B. Porter 
Mall and package receptacle, M. 
Match machine, G. Bverson...... 
Measuring liquids, automatic apparatus for, 
W. M. 8S. Selwyn.......... 
Meat tenderer, M. BE. Bonte.... ‘ 
Mechanical elevator for pega, wagons, H 
B. Sackett . 








Mechanical moveme nt, H. L. Arnold. 
Micrometer attachment, J. Hamilton. 
Middlings purifier, C. G. Thompason..... 
Milking machine, C. von Bechtolsheim.. 
Mill. See Rolling mill 

Minerals, locating metallic, F. H. Brown... 
Miter box, ©. N. Felix bavatesoneee 
Molding machine, L. Bogne f.. a. 
Motor. See Spring motor, Wave motor. 


Mower, lawn, W 


» Hardy 
McManus & Dilatush 


Muzzle, dog, 

Nut lock, Morgan & Main 
Nut lock, Catlin & Kilbourne 
Oller, traveling, J. H. Woodard 


Ore oxidizing apparatus, H. C. Lawrence 
Package holder, N. B. Le Fevre 


Package holder, pneumatic, G. Hi. Wall. 





Packing case, Stroop. . 

Packing, piston rod, F. D. Philip 672,009, 
Packing, stuffing bo Cc. J. L. Boberg 
Paper box machine, L. F. Fales 

Pen cap and filling device 





fountain, T 
Stevenson . . coe 
Permutation lock, D, A, Leonard. 
Photometer, BE. W. Cushing. 
Pile driver, J. W. Rollins, Jr. 
Pipe joint, R. 8. v. Traunfels cis aen 
Pipe manufacture, conveyor and regulator 
for skelp sheeta In, J. A. & H. W. Hock 
Pipes, machine for closing locking bara of, 
rivetless, G. J. Hoskins 
Pistol, magazine, W. J. Turnbull . 
Placket closure, garment, H. A. Taylor 
Planter and guano distributor, combined cot 
ton, 8. 8. Cudd . 
Planter marker, corn, L. J 
Plow, W. 0. Morton 


Lindsay 








Plow fender, G. H. Jernigan sae 

Plows, endless conveyor for grading, 8 
Smith osee 

Pneumatic drill, portable, W. EB. Dean 

Pneumatic tool, T. Barrow 

Potato cutter and planter, W. H. Dillon 


Power, device for the 
M. Gebr ar 
Printing machine delivery 
J. I ey 
Printing press feed gage, 
Propelling vessels, J. G. Pinkert 
Protractor, angle, BE. lL. Holcomb. . 
Punching metallic bodies, apparatus for, G 


periodic utilization of, 


apparatus, web, 


J. W. Leary..:: 





(Continued on page 270) 


stop and releasing eoviek 


. 6T2, 





72,100 


O72,046 


+. 672,040 


672,008 


, 672,302 


672,972 





672,019 


. 672,178 
.» 672,828 
. 672,404 
. 672,008 


672,308 


672,074 
071,008 








AUTOMOBILE PARTS 


AN AUTOMOBILE, WE CAN SUPPLY YOU 
PARTS FITTINGS 


Cc TION 


5 c0 


ALL FOR A 


THE AUTOMOBILES CY 


ITOMOBILE NSTRI 


E PART 








672,012 








672,100 
672,011 


672,181 


. 672,160 


672,808 


672,385 
671,069 


. 672,084 


672,415 
671,054 
672,179 
417 
672,420 





672,016 
672,307 


: orn.08 





| 
| 
r| 








| 
| 





PRATT & WHITNEY CO. 


Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer ai attractive prices. 
(a Send for p mi 
HARTFORD, CONN. 
New York: Cor, Liberty and Greenwich Sta, poston: 
M4 Pear ita. 


St, BurrALo: Cor. Seneca and 
CHICAGO: 2 and 4 South Chink: vn Mt, 


GRAND PRIX, PARIS, 1900, 


STEEL ROLLS 


for flattening wire for all purposes 
t®™ Send for Catalogue, 


BLAKE & JOHNSON, 
P. 0, Box 7, WATERBURY, CONN, 


EAGLE 


Acetylene Generators 
ARE PERFECT. 
Over 10,000 Machines Sold. 


They are endorsed by every user. 


Bend for prices, 

landsome y illustrated catalogue 
strict Representatives al! ove: 
the world. 










EAGLE 
GENERATOR 
COMPANY, 
319 N. 4th Street, 
St. Louis, Mo. 





HOT BLAST 


WATER JACKET 
FURNACES 


MATTE from SULPHIDES 
AT ONE OPERATION. 


UNION IRON WORKS, 
San Fr Francisco, Cal., U.S. U.S.A. 


THE EUREKA CilP 





Sena for Catalogues. 


th er ful article ever invented 
tor th . Indispensable to Law- 
yore. itora, Senden. Lamy at Le 

ce M 





n gen 
ae Hook marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for Me. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, iy mail, free. Man- 


ufactured by © onaolld done +3 


Pin Ce., Box at? 


FOR LIGHT AND MEDIUM WORK 
this new 4 inch 


«_B. F. BARNES 


Upright Drill is several laps ahead of any 
er drill on the myer ; will drily from 
4 of an inch and ies “ 


FON Ot 











1/16 of an inoh ¥ 
strong, well bai ‘ae durable tool, 
It doesn’t a pints es either. De- 


tails are yours for th: 
6. F. BARNES COMPANY, Rockford, tit, 















PATENT 
CASOLIN 


“OLDS” Sasckim 


AKE REVARKABLE FOR 


SIMPLICITY 


AND 


ECONOMY « 


Write for Prices. 
OLDS MOTOR WORKS, 1328) Jeft, Ave, | Detroit, Mich, 











ALWAYS READY, 


fio mbering and fussir “Just a turn of a 
4 she works.” For perfect power for 
boate there is nothing made that in any sense 
competes with the 
LOZIER MARINE GAS ENGINE, 
Our 190] advance catalogue sept free upon request. 


THE LOZIER MOTOR CO., 
26 WATER STREET, - PLATTSBURGH, WN. Y. 
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Scientific American. APRIL 24, 1901. 





GoLp MEDAL DARIS | 


\--e=\ Exposition, 





Handsome Iilus 
trated Catalogue 
maltled on request 


UNDERWOOD 


Visible Writing, Universal Keyboard, Speed, Touch. 
WACNER TYPEWRITER CO. 
189 Monroe *,, Chicago. 15-220 I'way, New Vork 
526 Twelfth a., N. W., Washington, DB, ¢ 





SIREN NGI 








VITA | . ITY . -” — toa bieyele tire asto 


ame——the entire value 
af a wheel depends upon it. @ & J TIRES live longer, 
ride easier, ere safer and more easily mended than any 


other tire made. G & J TIRE 00., Indianapolis, Ind. 





ROTARY PUMPS AND ENGINES. 
Their Origin and Development An important series of 
papers giving a historical resume of the rotary pump 
and engine from We and illustrated with clear draw 
ings showing the construction of various forme of 
pm oy and engines, illustrations. Contained in 
UPPLEMENTS 1 10%, LHL, TEtt. Price 0 cents 
For sale by Munn & Co. and all newsdealers. 








each, 


Economical Gas Engine Igniters 


of every description for 
Marine er 
Engines, 
Maguctosr, 
Colls and 





Starters, 
Plugs for cither teuch 
er jump spark. 


en Electrical Mfg. Co., 80 St. Clair St., Dayton, 0 


Straightens It Out 


no matter how 
and twisted, and 
required lengths 
short, the 


Long Cut Automatic 
Wire-Straightening 
and Cutting Machine 


which etraightens and 
cute wire from the coll at 


oan hi Poy f 
/ 
the rate of 1X) feet per minute 


F. B. SHUSTER CO., New Haven, Conn., U.S.A. 
DEFIANCE oMACHINE. WORKS 


tangled 
euts it in 
long oF 








SHOE BLACKING.—FORMULAS FOR 
auld and solid blac zing ure given in SUPPLEMENT 
No S13 and 123 Price ff cents each, For sale 
by ‘Munn & Co. anda P. wedealers 





THE 
ANCLE LAMP 


vee LICHT 


fhat 


NEVER FAILS” 


ta Got alone weonderfo! for the fact that gives a 
Nght a» brilliant as sas or electricity at « low « cmt, 
bat 1 le alse semarkalle because of ile comparatively 
little heat, As tae warm weather approaches, it will 
be found the owe light that 
eumfort, it Hever sneer. a 
ble, and many theasands of th 
wnt Gew eYeterrs, wotally ga , 1 is absolutely 
eafe woder ali conditrans. Our catalogue M.M. shows 
all stylve from §1.40 ap. Sead for it. 


THE ANGLE LAMP ©C@.,, 
Té Park Place, New Vork, 
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San reed pred poe 


Sash fasten: Ht. A. Hannom 
Sash fastener, Goxlnow & Anderson 
Sawmill trip block, M. ’ I he United States Steel Company 
Sawmill trip bleck, M. M. Gay ~ = 
Selasors, ete deflected handk for W | 
| Scheere 672,014 Has been estab! two years, and we have one plant which alone us § but it is too 
Screens, etre am cushion attachment for shak ne - F UPITE] rEKI rine 
ing = Le Gran small to fil eo t J R STI , CASTIN 
Sealer, jar cap, W. L. Ingram rhe capital stock of The Unite States Steel Company is three million dollars, divided into 
Sectional boiler, horizontal, M. B. Moore , : , , : , full 
, s ndre« 1ousal shares th a ilue of $ ‘ 1 very shar s ft aid and non 
Sectional boiler, vertical, M. B. Moore ix hun it isand sha ws a : ; I y e1 ull paid 
Seed delinting machine, Swenson & Ander assessa fhree hundred and forty thousand share f this stock have been issued, and for 
pee eighteen months a dividend of 12 per cent. per annum has been pa n the outstanding stock 
Sewlng buttons onto garments, et« machine ‘ . e ? a . 7 . 
for Thomson & G ear The United States Steel Company has the sole right to manufacture JUPITER STEEL 
Sewing mact thread F. A. Barnett 672,306 CASTINGS, which are stings of the quality of forgin ind the NEAI, DUPLEX BRAKE, 
Sewing ma trimming attacl t, D : € the 1 . Sisal aie feanail 
Noble 672.041 v Sy 1 i id a ther ads s p 
Shades, sashes faust f G. 3 N ‘ “a | 
Dow Ore, ait 1 furt} ' 1 for tl nlargement of their plant t} th 1 h 
Shaft attachme Broka & Wik 672.144 lop 1 irthe ipital f the enlargement o plant, so that they can supply the 
Shaper, portable, ©. L. Gadtield 672,058 lemand f Jupiter Steel Castings and t i the Neal Duplex Brakes, the Board of Directors 
Spears. Hee B pearing eears have auth ed the sale of ten thousand shares of th stock at par ($5.00) per share 
Sheet ! f lowe x 6 ' 
wound coils of, F. 8. Chase We w ased send to those who are interested in ar vestment a full prospectus of 
Ship speed t x apparatus, A. G. De this company gethe la re lof what has been a ed in the past two years 


Shoveling 


Shutter releasing levies I \ s 
Sillcottuorids, making, C. Ei 143 OLIVER STREET, BOSTON, MASS. 


Snatch block 
jock, W. J. House 
| Soap press, D. J. Strobe 


Snatch | 


Solder to 
ing, 


Sound produc 


Sowing 1 
Speculum 
Speculum 


it, L. T. Steka 672,082 











SAVINGS BANKS 3 


IF YOU 


US 
it will probably net you 12 


Industry 12°, 


bank or 


four 





investments 
WRITE TO 


where 


Have have 


that are 


some money In a savings 


paying you but three or per cent 


and we will show vou our the investment of your money 





plan for 





per cent. per annum 


eng ine J. Sterba 


Ashford 





ing bloeh M. BE. MeAfes 

















ring for mooring X 2... BD 


THE UNITED STATES STEEL COMPANY 


Amundson & Kuight 




















a... NEW BINOCULAR.) 22" °F" 7 =crass: 
ing instrument, F. Myers ° R 
whine, seed, C. Bris (The Triéder | ame ml 
W. BE. Dow Small as an opera glass) More | tii Devore ouron 
vaginal, ¢ J. Pil g ae 


king machine, E. Parks 























, powerful than the largest field | 
Spike ma glass. Send for Circulars | Sen are, LE) ee 
Spittoon, fountain, J. C. Bla 4 
Spool holds Ww \. Woods t b fpterny ns “ _— unsi sign ou ve the 
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A camels Automatic REDUCING VALVE 


Physicians, Surgeons, Jewelers, Dentists, 
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users of power require the 

AUTOMATIC REDUCING VALVE. 
Gretuates to regulate the pressure exactly 
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The CLEVELAND STONE CO, 


2d Floor. Wilshire, Cleveland, 0. 
Expert Model Makin . Established 1367. Wm.'Tra 
men, Proprietor Chicago fiodel Works, Chicago, Til. ho 
E. Madison St. Write for catalogue of Mode Supplies. 

























50 YEARS’ 
EXPERIENCE 


Trave Marks 
DESIGNS 
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Scientific American. 
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MUNN & Co. 36: srosdway, New York 
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of every description. 
The bargains we offer will 
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ONLY WATER MOTOR to blow air 
in any direc tien. 0 revolutions a min- 
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impure wate Pr ret 





54 First St. 





WALRAT 


yt engine that holds a volt meter as close as a6 automatic steam en 
dapted to all power purpc 

uaiified for electric hahting 
commercial licht without the aid of countershafts or massive fi 
n, simple in construction, economical in o veratton. self. 
lubricating, ali part Ss 





CAS & CASOLINE 
BNGINESs 


Made in one, two, three and four cylinder type. ‘The 
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Works Mfg. Co., Marinette, Wis., U.S. A. 
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NOVELTIES & PATENTED ARTICLES 
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Experimental 8 Model Work 


Oir. & advice free. Wm. Gardam & 80n,45-51 Rose 8t.,.N.Y. 


INVENTIONS PERFECTED. 
Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-13! West Sist t St, W New York. 


Magical Apparatus. 
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Electric work, ete. This plant is in first-class condition 
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ing order. Must be closed ow 

We ship anywhere on 10 days 
trial wit oa a cent in advance 

BICYOLE ‘istrib- 

uting t+, for us, You can 
make money as our agent. 

Write at stones for our Bargain 
List and aoe ot 
MEAD C 





YOLE co. Dept.62 L Chicago. 

















Scientific American. 


APRIL. 27, 1901. 
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Expenses * 
e Are Little 


in running the 
WINTON 
MOTOR 











ELECT RIC PHAETON. 







ELECTRIC VEHICLE CO., 





FORTY MILES ON ONE CHARGE OF BATTERIES. 
RELIABILITY. SIMPLICITY. CLEANLINESS. 


Where current cannot be conveniently supplied, we are prepared to furnish estimates for, and erect 
when desired, simple and automatic plants for charging electric vehicies. 


Send for 1901 Illustrated Catalogue and Revised Price List. 


100 BROADWAY, 


UTOMOBILES 


in Sixth Year of Successful Service. 









NEW YORK. 











CARRIAGE 


The first cost ts 
practically all the 
outlay involved. It 
is the handsomest, 
speediest, safest, 
and m wt durable 
Automobile on the 





PRICE $1,200. 


market. Ali parts interchangeable 


Tes. WINTON MOTOR C ARRIAGE co., 
#6 Beiden Street, Cleveland, Ohio, U. 
cached 


MASTERN Depot, 150-1 Bast Sth ~-i "York. 


SIMPLICITY, 





WATCHES 


No advertisement can properly portray 
the striking effects produced in our 
watches. They are illustrated in our 

BLUE BOOK showing Ladies’ Watches 
in all metals and exquisite enamels; 
our 


RED BOOK showing Men’s and Boys’ 
Watches 









with up-to-date attractive designs. 

Rither Blue or Red Book sent on application. 

THE NEW ENCLAND WATCH CO., 
w & ® Maiden Lane, 149 State Street, 


New York ¢ ity. Chicago. 
Spreckels Buiiding, San Franc mine 











RELIABILITY, 
DURABILITY, 


Minimam Attention. 
Gasoline System. 
waive 
St. Louls Motor © on 
riage Ce. + Cook &V ac 
ve. Be. Loum, M 


OLIVE BICYCLES 
$30.00 to $50.00 


MORE ATTRACTIVE THAN EVER. 


A liberal proposition offered to the trade. 
Write for Art Catalogue 


THE OLIVE WHEEL CO., Syracuse, N. Y. 


PATEE 


ees 








ns 





2 ee sd 
The most snecesaful 


Will go every time ou awe it, 
and carry ite full low okpart 
per uv bay thi ng Money refunded tf not as wuaran- 
Liber rai trade discount. [#" WRITE US. 
PATEE peveLe CO., - Indianapolis, ind., U.S. A, 


CHARTER ENGINE 
USED e 


py Any One 
ror Any PurRPose 
Fuet 
Stationaries, Portabies, 


Gas, Distillate 
Engines and 
Pumps, Hoisters 
[?" State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 


Patents Protected 


Against Infringers. 
Dealers and Manufacturers 


Motor ever made 
long as you need It, 


Gasoline 





PATENTED 
ARTICLES 


PROTECTED 


against dangerons litigation 
at a nominal cost 
ALSO COPYRIGHTS 
AND TRADEMARKS. 
Booklet on application 
PATENT TITLE & GUARANTEE CO., 
CAPITAL $500,000.00. 
Tel. 638 Cortiandt 10 Broadway, 


If you want the best CHUCKS, buy Westcott's 


ATENT] 


P r 


LRANTE E\ 


gi. 





New York. 


Little Giant Double Gri 






be, Drill Chucks, Little Gian 
v Drili Chucks 












ibination 
reared 
Lathe 


Lathe Chuekas, 

Oombination 

Chucks, Inde 

Westcott Chack Co,, Oneida, N. Y, 

Ask Jor catalogue in Rngliah, Frenc = Spanish or bs. a. 
1RST PRIZE AT COLUMBIAN BXPOSTTTION, 1588. 


Chucks, 


Plain Universal Lathe 
vendent Lathe Chue ~ Made h s,| 
| 
/ 






THROW 
AWAY 
YOUR OIL-CAN. 






Racycle bearings with 
maganine oats = @ 3 ers 
run a whole season wi jut 






» feslibes diate 

As a teycle. aU ay 51 

know why send hand- 
Tek it 


ey c 
AY 
a represent us in your 
town. 
Minml L Szeto 2 A ae Ce. 
F. M. Jowes, Nacranwntn, ( 
Pavitie ¢ ery Agent. 
Nuseow 8. Davis, Prowidence, Rt 
New England Agent. 

















Al) varieties at iowest prices. Best Railroad 
Track and Wagon or stock Scales made, 
Also 000 useful articies, inctuding Sates, 
Sewing Machines, Bicycies, Touls, etc. Save 
iCAGO SALE Co. Chicago. Lil 


Scales 


Money. Lists Free. Crh 





(VIEW OF 


| tools Or machinery. 


| MONTGOMERY & CO., 





Tells s About Tools 


\ perfect encyclopedia of tools in use 
in every trade and profession with 
prices and discounts of same. 


Montgomery & Co.'s 
Tool Catalogue. 








510 pages, well printed. Copiously 
illustrated. A valuable book of refer 
ence for everybody interested in 


Mailed for % cents, sent to 
105 Fulton St., New York City. 


PHEIMETO Ns 


tAvorsde It CHB COLUSA 





GRAND PRIX), 
PARIS 1900, Fra 
2 


ST pp. 
Tanking ane 
tt 4 4 ‘ 
f 














WYCKOFF, SEAMANS & —— 
327 Broadway, New Y York. 
BICYL. & TIRE 


REPAIRING. - THE 
Mending of ».agle Tube Tires.—A practical article ilius- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band piugeing 
and the use of puncture bands. 9$ illustrations. Con- 
tained In SUPPLEMENT 4102. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 





geeerveceevoovoosocsoooooors 


$ Bench 
3 Levels. 


e Adjustable, with ground and graduated vials, ac- 4 
curate and very sensitive. Outer tube may be 4 
@ turned so as to protect glass when non a #4 oo 


@ our free 112-page catalogue for prices EL. Ss 
@ STARRETT CO., $ 





‘ox 13, Athol, shane U.S.A. :s 
3000000000060000000000S000O9 


CRUDE ASBESTOS 


ND ASBESTOS FIBRE 


mi. and works, | R, H. MARTIN, 
THETFORD, P. Q. | OFFICE, ST.PAUL BUILDING, 
CANADA. | 220 B’way, New York. 





TRAIN BEARING FOURTEEN GRIFFIN MILLS [0 IOLA CEMENT CO.) 


““Miost SATISFACTORY AND ae caadibek * 


BRADLEY PULVERIZER CoO., 
Gentlemen: 
Mills in our plant. 


ing Portland cement clinker the Griffin Mil 


10LA PORTLAND CEMENT COMPANY. 


Boston, Mass. 
Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. 
The writer has had a lange experience with most kinds of grinding machinery, 
is the most satistacto wry and economical grinding machine on the marke 


Derrorr, Micn., Oct. 16, 1900. 


forty-two 30 in. Griffin 
say that for grind- 


We have 
and is prepared to 


Each of the above mills has at times run over ten barrels per hour, and on long runs has averaged nine and a half barrels each 


per hour. 


Yours truly, 


(Sgd.) 


IOLA PORTLAND CEMENT CO., 
Per Joun T 


Howes, Director, 


Managing 


We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 


catalogue of this remarkable mill. 


THE BRADLEY PULVERIZER CoO., 


It will surely interest you and may save you money. 


BOSTON. 





meters, Amperemeters, Wattmeters, and 
Thermometers, ake continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully py ed and 
sent on #0) days’ trial end for Ctreu- 
lars and Specimen Chart 

The Bristol) Company Waterbury, Conn. 
MEDAL PARIS EXPOSITION, 


ETYLENE. 


DO YOU KNOW that the most light, teast trouble 
Froetee comfort can be aqgured ei good burners. 
are ye A D. ie ° igs WONDER. 
rite, inclosins 25 cents, for New Argand 
STATE | a aw 





SILVER 


ae 
LINE MPG. CO., Chattanooga, ‘Ienn., 





VEEDER ODOMETERS ~ 


Showing Odometer and fixtures complete for carriage 





Reads mon and fractions at a glance. Be * 
nm be read p! lainly rom the sea 


“figuring.” 
attachable to any axles from Le to Ne Benes. 


BRISTOL’S | 
RECORDING INSTRUMENTS. | 


Preasure Gauges, Vacuum Gauges. Volt- | 


‘““WOLVERINE”’ 


. ‘ 
Gas and Gasoline Engines 
STATIONARY and MARINE. 
Wolverine” 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en 
gineer. Absolutely safe. Mfd. by 
WOLVERINE MOTOR WORKS, 
12 Huron Street, 


Grand Rapids, Mich. 
|GASOLINE AUTOMOBILES. — VALU- 







The“ 


able illustrated articles on the above subject containing | 


many details of the motors and sa ts are contained 
in SUPPLEMENT Nos. 1099, 1270, 1295 and 1311. 
| Price 10 cents each. 
newsdealers. 





oe 
FOR —_ 


Carriages, Automobiles 
and all Vehicles. 
Weight 6 Ounces. $3.50. 


THE VEEDER MF6. CO., 
HARTFORD, CONN. 


Price, Comrlete, 


Makers of 
Odometers, Cyclometers, 
Counters, Castings. 
Special Attaching Fixtures Made for Automobiles. 
12 page catalogue free. 














COASTER 
J ORROWCOASIE! 
FITS ANY CYCLE 4 0,000 IN USE 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 


AL ONLY 35. ECLIPSE MANUFACTURING C° 







Ox xX 
+» ELMIRA 













is the only reversible | 


For sale by » & Co, and all ; 


Fortunes for Oil Investors 


IF YOU BUY NOW. 





STOCK 

ONLY 

(re. rescent Oil m 19 
Soups 2 

- of - California) PER 

SHARE. 


PAR VALUE $1 FULL PAID AND NON-ASSESSABLE.4 


The Crescent Oi! Company is one of the largest com 
panies operating in tre oil fields of California. It has 
already secured nearly 15,000 acres of oil-bearin 
lands in Santa Cruz. Santa Barbara, ané 

ern Counties, three of she richest oil-produe- 
ing counties in the state. Wells are be ~ing rapidly 
driven on the company’s vast ‘pro perties, The 8,000 acre 
tract in Santa Cruz is under the immediate supervision 
of Mr. H. M. Murray, who for many years was employed 
as foreman by the Standard ©)! Company. It is expect 
ed almost any day to «trike oil, when the stock should 
advance to very much bigher figures, and ultimately 
become worth at least par and possibly several dollars 
per share. The properties are indorsed by the best oil 
experts in California, the most valuable indorse- 
ment being thatof Col, L. P. Crane, President o 
the California Petroleum Miners’ Association. 
The officers and directors are San Francisco’s foremost 
business men, being largely composed of ofl operators 
and mining engineers, who court the closest investiza- 
tion as to their personal standing and the company 
which they represent. ‘They aim to make this one of 
the mest successful oil companies en the Pacific 

Joast, and we can recommend the stock as one of the 

at ofl investments ever placed on the market 

Write at once for prospectus and fullest information 
regardixg this company. Forward all orders for stock 
and make remittan-e for same at the rate of 124¢ cents 
per share payable to the company’s fiscal agents, 


THE AWER CAN INVESTMENT CO., 
2 KILBY STREET, BOSTON, MASS. 


GAS ENGINE DETAILS.—A VALUA- 

ble and fully illustrated te le on thie subject is con- 

tamed in SUPPLEMENT No. 1292, rice 10 cents. For 
by Munn & Co. and all as WR, 





TOOLS 





JESSOP'S pay 














